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Chapter 1 
General Introduct ion 
G E N E R A I. I N T R O D U C T I O N 
Worldwide, sexually transmitted infections - STI among which HIV - are amongst the most 
serious health problems. More than 340 million new cases of STI infections occur every year 
and an estimated 33,2 million people are infected with HIV (UNAIDS & WHO, 2007; WHO, 
2001). Also in the Netherlands, STI are a major public health concern. The Dutch National 
Institute for Public Health and Environment (www.rivm.nl) estimates that yearly 100,000 people 
contract an STI (Van Den Broek et al., 2008). Not only men who ha ve sex with men, prostitutes 
or intravenous drug users, but also heterosexually active young adults are among the high-risk 
groups; 53% of all Chlamydia infections are found in this group (Van Den Broek et al., 2008). 
The best way for the latter group to reduce the likelihood for STI transmission is by avoiding 
unsafe sexual contacts, i.e., to use condoms correctly and consistently, or to do an STI test and be 
monogamous before quitting condom use. 
One of the reasons for not using condoms or get tested for STI is that young adults 
often misjudge the likelihood to get infected with an STI (Crosby et al., 2000; Ethier, Kershaw, 
Niccolai, Lewis, & Ickovics, 2003; Misovich, Fisher, & Fisher, 1997; Schroder, Hobfoll, & 
Jackson, 2001). Like with many risky activities, they generally think that 'it won't happen to 
me' (Harre, Foster, & O'Neill, 2005; Weinstein, 1984). But as long as someone does not realize 
his or her personal susceptibility to STI, why would condoms be used (Brewer, Chapman, 
Gibbons, Gerrard, & McCaul, 2007; De Hoog, Stroebe, & De Wit, 2005; Gerrard, Gibbons, 
&. Bushman, 1996; Weinstein et al., 2007)? Acknowledging your own susceptibility to a health 
risk is an important first step towards risk reduction (Catania, Kegeles, &. Coates, 1990; Conner 
&. Norman, 2005; Milne, Sheeran, & Orbell, 2000; Noar, 2007; Van der Pligt, 1998). In order 
to make young adults feel more susceptible to STI and to stimulate preventive actions, it is thus 
important to communicate the risks of unsafe sex and to enhance awareness of their personal 
vulnerability. The focus of the present thesis is on how STI-related susceptibility perceptions can 
be influenced using risk communication techniques. 
Health-related decisions and behaviour are not determined by risk perception alone (see, 
among others, Noar, 2007; Sheeran, Abraham, & Orbell, 1999). Other factors that may influence 
(changes in) health behaviour are, for example, the perceived benefits atld/or the disadvantages 
of risk-(reducing) behaviours, social norms, and people's self-confidence and perceived barriers 
regarding behaviour change. However, when people are unaware of their susceptibility for certain 
health threats, when they do not know that they run a risk, it will be unlikely that they will 
take preventive actions. Therefore, the understanding of how to influence risk perceptions is 
important in order to motivate behavioural change. But how should we communicate risks in 
such a way that it leads to adequate risk perceptions? 
To date, the scientific literature hardly provides clear guidelines for the design of risk 
communication messages. Additionally, it is unclear whether different risk communication 
methods are feasible and effective regarding the communication of STI risks. This thesis describes 
a series of studies conducted to increase our insight in the effects of various risk communication 
methods on risk perceptions regarding STI. The major focus of these studies is to improve safe 
sex decision making by enhancing STI-related risk perceptions a m o n g young adults. More 
specific, the studies address perceived susceptibility: an individuals' subjective perception of the 
probability of contracting a certain disease or of the possibility that a certain negative event 
might occur. The influence of risk information on risk perception is explored in series of concise, 
experimental studies in which primarily the risk messages' format is varied. Besides, a larger-scale 
STI risk communication intervention was developed and evaluated to put the influence of risk 
information in a wider context by not only presenting risk information but also adding attitudes 
and skills-based information. 
R i s k C o m m u n i c a t i o n M e t h o d s 
The communication of health risks is an essential component of many health education activities. 
Its purpose is to support people in making sensible and healthy risk judgments and decisions. 
Examples of risk messages can be found in various health-related fields, such as informing 
people about large-scale industrial accidents, widespread infectious diseases like SARS, or 
communicating the risks of drunk driving, smoking, or someone's risk for genetically defined 
diseases like certain types of breast cancer. In this thesis, the focus is on communicating the risk 
of unsafe sexual contacts and getting infected with an STI. 
Studies on risk communication are diverse and they have been conducted from many 
different scientific perspectives, which has resulted in a wide but also scattered knowledge base. 
There is consensus about the general factors that are important in order for (risk) information 
to be effective, such as the trustworthiness, understandability, credibility, and relevance of the 
information (Breakwell, 2000; Glanz & Yang, 1996). But apart from these factors, it is rather 
unclear which risk information should be included in the health message. Hie scientific literature 
suggests various methods to communicate (health) risks. We can, for example, communicate risks 
by providing information about the probability that the risk may happen (Visschers, Meertens, 
Passchier, & DeVries, 2009) and frame information in such a way that it positively states the 
efficacy of the preventive recommendations (i.e., the advised behaviour results in a positive 
outcome; Salovey, Rothman, 8c Rodin, 1998). Stressing the severity of the potential consequences 
of the risk is an alternative, for example by using so called fear appeals (Ruiter, Abraham, &c 
Kok, 2001). Another way to communicate health risks is to provide messages that describe t h e 
connected events that may cause the risk, like a personal testimonial of somebody describing 
how he/she was confronted with the risk, to make the hazard more vivid (Koehler, 1991). W h e n 
informing people about unknown risks, the risk could be compared to hazards with similar 
dimensional profiles (Freudenburg & Rursch, 1994; Visschers, Meertens, Passchier, & de Vries, 
2007). Apart from these presentation formats, there are factors that may influence the effects o f 
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risk information such as the qualitative characteristics of the risk (e.g., dread, likelihood, novelty; 
Skinner, Campbell, Rimer, Curry, 8c Prochaska, 1999; Slovic, 1987), individual differences (e.g., 
experience, relevance; Rothman 8c Schwann, 1998), the described context in which the risk takes 
place (e.g., culture, society, surroundings; Weber 8c Hilton, 1990), or additional information 
on, for example, how to deal with possible barriers regarding the recommended health actions 
(Ruiter et al., 2001). 
This thesis concerns the effects of two types of risk communication methods on perceived 
susceptibility to STI and HIV: 1) risk probability information - information about the likelihood 
that it happens or how often a risk has negative consequences, and 2) risk scenario information - a 
description of the sequence of events leading to a serious outcome or a description of how a risk 
could happen. Although both methods have been frequently used in health education activities 
(Rothman 8c Kiviniemi, 1999), the precise effects are still unclear and its' efficacy for STI-related 
risk perceptions and behaviour were hardly studied in detail. 
Risk Probability Information 
Risk probability information is information concerning the likelihood that a risk has negative 
consequences. Probability information is regularly used in risk communication to inform people 
about the likelihood of risks and aims to improve healthy decision making by presenting the 
objective facts. Think, for example, of information regarding the chance to develop vascular 
diseases because of eating unhealthy, or the possibility of getting infected with STI by having 
unsafe sex. 
Probabilities can be described in different ways, using various presentation formats like 
numerical (frequencies, percentages), verbal ('it is quite likely'), or even visual (e.g., graphs). 
A lot of research has been done on the effects of different presentation formats of probability 
information on risk perception and on how to facilitate comprehension and interpretation 
(Edwards, Elwyn, Covey, Matthews, 45c Pill, 2001; Edwards, Elwyn, 8c Mulley, 2002; Rothman 
et al., 1999; Visschers et al., in press; Weinstein, 1999). However, because study procedures and 
risk-topics differ greatly among the studies, little consensus is found about if and how probability 
information precisely effects perceived susceptibility. Slovic and colleagues (Slovic, Monuhan, 8c 
MacGregor, 2000) propose using multiple presentation formats to cancel out biases associated 
with any given presentation format, which sounds like a plausible solution. 
Cumulative Risk Information 
When communicating risk probabilities, health educators generally use one-shot risk information: 
information about the likelihood of a negative ending with single risk encounters. However, 
with many health-related behaviours or risky activities, we are often not exposed only once 
but frequently. And with repeated exposure to the risk, the probability to be confronted with 
a negative ending increases. In other words, many risks accumulate in time. For example, the 
probability of getting injured if participating in traffic only once, is very small. However in a 
lifetime, the likelihood of getting involved in a serious accident increases considerably (Slovic, 
FischhofF, & Lichtenstein, 1978). 
Some studies have shown that people often do not realize that risks accumulate over time 
but seem to consider each exposure moment as an independent event (Knäuper, Kornik, Atkinson, 
Guberman, &Aydin, 2005). Additionally, people make mistakes when asked to estimate the long-
term risk based on single-incident risk information (Doyle, 1997; Fuller, Dudley, & Blacktop, 
2004; Knäuper et al., 2005). Therefore, several authors suggested emphasizing and explaining 
the cumulative aspect of risks rather than communicating single incident probabilities (Fuller 
et al., 2004, p. 618; Holtgräve, Tinsley, & Kay, 1995, p. 136). Especially when single incidence 
probabilities are low, cumulative risk information is supposed to improve people's risk judgment. 
To our knowledge, however, any empirical support for this suggestion is lacking. 
Personal Risk Probability Information 
Probabilities can be described in various degrees of specificity: from general (the probability 
that somebody will ever get infected with HIV), to more specific (the probability that somebody 
in the Netherlands or somebody in South Africa will ever get infected with HIV), to personal 
(the probability thatjyo« get infected with HIV). Most of the time, health risk communication 
materials provide general risk information. However, since individual situations are different, 
so are the risk probabilities. General risk information may therefore not be the best way to 
communicate health risks to individuals. 
Apart from the fact that general risk information may not be precise enough, it seems that 
people, when provided with general risk information, often find the information more relevant 
for others than for themselves; they tend to rate their own risk probabilities lower than the risk of 
their peers (Klar 8c Ayal, 2004; Price, 2002). Moreover, people seem to favour specific individual 
risk feedback to general risk information (Bos, Visser, Tempert, Sc Schaalma, 2004). This sounds 
plausible, as personal risk information describes the risk probabilities based on the individual 
situation. Personal risk messages that are tailored to the individual thus increase the relevance 
and accuracy of risk information. This may in turn enhance its persuasiveness. 
Several studies showed the effectiveness of personalized risk information in forming 
adequate risk perceptions (Edwards et al., 2000; Emmons et al., 2004; Kreuter, Farrcll, Olevitch, 
8c Brennan, 2000). For example, Emmons and colleagues (Emmons et al., 2004) developed 
a computer-based tailored risk communication tool that showed effectiveness in correcting 
misperceptions regarding personal risk for colorectal cancer among a diverse patient population of 
a health centre. Kreuter and Strecher (1995) showed that individualized risk feedback effectively 
increased perceived stroke risk among people who had underestimated their risk. 
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Personalized risk feedback used to be provided in face-to-face counselling sessions. Since 
the mid 90's, tailored, personalized risk information can be delivered wide-spread, anonymous and 
cost-effective by using interactive computer programs (Kreuter et al., 2000; Kreuter 8c Strecher, 
1995). In computerized tailoring, a computer program simulates the process of individual 
counselling. Based on a survey for diagnosis of (determinants of) behaviour, a computer program 
analyses the individual needs and generates a tailored advice from a library of possible risk and 
health-related messages. Using computerized tailoring to provide people with personal feedback 
is not new. Several studies showed that tailored information was more effective than non-tailored, 
general information in changing health related determinants (Brug, 1999; Skinner et al., 1999). 
However, it mainly has been used to give people personal feedback on other factors than risk, 
such as knowledge, attitude and skills. Using the tailoring technique to provide people with 
feedback on the personal likelihood to get involved with a health risk is hardly practiced yet but 
seems promising (Emmons et al., 2004; Kreuter et al., 1995; Shegog et al., 2005). 
Risk Scenario Information 
In eveiyday reality, statistically-based probability information regarding the prevalence and 
likelihood of risks is usually unavailable at the moment people have to judge a risky situation. In 
that case, people use their knowledge and ideas about the event' in order to determine its' riskiness, 
Several authors have suggested that people rely on cognitive strategies in order to decide to take 
the risk or not, such as simplified representations and heuristics (Gilovieh, Griffin, 8c Kahnemann, 
2006; Katapodi, Facioneb, Humphreysc, 8c Dodda, 2005). People might, for instance, recall 
information from memory about how often similar situations in the past did result in a negative 
outcome. Tlius, susceptibility perceptions are shaped from past-outcomes, information available 
in one's mind ("availability heuristic"; Tversky 8c Kahneman, 1982). The cognitive availability of 
explanations that lead to an event increases the judged likelihood that the event will occur. 
Another possible judgment strategy is to mentally construct and evaluate potential future 
scenarios: how coidd a risky situation possibly result in a negative outcome? The ease with which 
hypothetical scenario's can be imagined or mentally simulated, influences the judged likelihood 
that it will happen in reality (Heath, Acldin, 8c Wiley, 1991; Kahnemann 8c Tversky, 1982), If 
an event can be easily constructed in memory, the possibility that it will occur will be perceived 
as more likely. The cognitive simulation of hypothetical event sequences ("simulation heuristic"; 
Kahnemann 8c Tversky, 1982) means that people rely on how a particular risk could result in a 
negative outcome, instead of how often a risk lias negative consequences. 
Providing people with information describing the context in which a risky event might 
take place and/or can end negatively (scenario information), may aid the construction of a risk 
image. Triggering the simulation heuristic by providing scenario information could thus influence 
susceptibility perceptions. Compared to studies on the effects of probability information on risk 
perceptions, research on scenario-based risk information is scarce (see for a review: Koehler, 
1991, p. 506-507). One of the earliest studies on the effects of scenario information - though 
not related to risky activities - was conducted by Gregory and colleagues (Gregory, Cialdini, 
8c Carpenter, 1982). Subjects were asked to read and imagine a scenario about subscribing to a 
cable television service. After the task, they indicated more interest in signing in for such a service 
compared to people receiving plain information about the cable service. Moreover, subjects 
who imagined subscribing did actually do so more often than did subjects in the control group, 
Sherman, Cialdini, Schwartzman, and Reynolds (1985) as well as Broemer (2004) conducted 
studies demonstrating that it is indeed the ease of imagination that influences likelihood estimates. 
Participants reading and 
imagining easy-to-imagine disease symptoms rated the probability to contract the disease 
higher compared to those provided with difficult-to-imagine disease symptoms. 
It is suggested that the vividness of scenario information enhances its' persuasive impact 
compared to abstract information (Nisbett 8c Ross, 1980; Rook, 1987). Providing scenario 
information could thus be an interesting alternative to probability information in communicating 
risk information. Indeed, a study of Hendrickx, Vlek, and Oppewal (1989) showed that the 
influence of probability-information on accident probability judgments decreased when scenario 
information was provided as well. Additional support for using scenario-based information instead 
of probability-based information was found by Rook (1987) and De Wit, Das, and Vet (2008). 
Probability Informat ion , Scenario In format ion , 
and STI 
This thesis describes a series of studies on the effects of probability information and scenario 
information on perceptions of susceptibility for sexually transmitted infections. We not only 
focus on STI because of the impact and relevance of the health problem but also because it is a 
type of risk with various characteristics: STI differ in their infectiousness, prevalence, and in the 
severity of their consequences. Additionally, the likelihood to get infected accumulates over time 
with repeated number of (unsafe) sexual encounters and an increasing number of sex partners. 
STI are thus a suitable example to examine different risk information formats such as the effects 
of single incident as well as cumulative probability information, but also to study tailored, personal 
risk information and scenario-based risk information. Moreover, the impact of risk profile (i.e., type 
of STI) and individual characteristics (e.g., risk experience) on the influence of risk information on 
susceptibility perceptions can be explored. 
Providing scenario information in order to influence risk perceptions for STI seems a 
promising alternative method to communicate risks. To our knowledge, only two studies have 
explored the influence of scenario information on perceived susceptibility to STI. Turner de 
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Palma and colleagues (Turner DePalma, McCall, 8c English, 1996) found that scenario-based 
risk information increased the imagination of getting infected with HIV though it did not increase 
HI V-related risk perceptions. They concluded that this could be the result of denial of ones personal 
susceptibility to a well-known severe disease as simultaneously risk perceptions towards a fake 
infection with unknown severity did increase. De Wit and colleagues (De Wit et al., 2008) found 
higher risk perceptions towards Hepatitis B among homosexual men receiving scenario information 
compared to people receiving probability information. The scenario-based information used by 
Turner De Palma and colleagues included easy- and difficult-to-imagine illness symptoms. De 
Wit and colleagues used messages representing personal testimonials. In this thesis, the effects of 
scenario information on risk perceptions will be tested using stories resembling different kinds of 
personal testimonials, but also the assignment to write ones own personal testimonial as opposed 
to a prefabricated scenario message. Although the influence of personal testimonials on influencing 
risk perceptions have been studied previously, the experiments in this thesis are innovative as they 
study the impact of providing multiple as opposed to one single prefabricated scenario message and 
the influence of constructing one's own personal risk scenario. 
Regarding risk probability information, the following formats were studied: 1) single 
incident and cumulative probability information; and 2) personalized, tailored risk probability 
information. Empirical evidence for the efficacy of using cumulative probability information to 
influence risk perceptions regarding health risks has, to our knowledge, never been published. 
Besides, our thesis is the first to present the results of an intervention providing personalized, 
tailored feedback regarding the risk for STL 
Scenario-based information as well as probability-based information can be potentially 
effective risk communication methods lor influencing STI-related susceptibility perceptions. 
This thesis tries to answer the question if, and under which conditions, these methods could 
be implemented to adequately communicate the risk of STL In order to get insight in the 
generalizability of die results, the effects oil risk perceptions towards two types of ST7 witli different 
risk profiles were examined: Chlamydia (relative high probability, relative low severity) and HIV 
(relative low probability, relative high severity). All studies focused on young heterosexual adults 
(18 -25 years old). In addition, the intervention study more specifically aimed at young adults in 
starting heterosexual relationships; a neglected but very important target group for STI health 
interventions (.Misovich et al., 1.997). 
O v e r v i e w 
In total, this thesis describes seven studies. The studies were conducted to get insight in the 
effects of scenario-based risk information and probability-based risk information on STI-related 
risk perceptions. The majority of studies in this thesis explored the effects of risk information 
in concise experimental settings. One study, however, is a larger-scale experimental test of an 
S T I health intervention in which not only risk information but also additional information 
regarding motivation, self-efficacy, and skills is included. In the first study, the efficacy of scenario 
information and frequency information are compared; in the remaining studies the efficacy of 
both methods are studied separately. 
In Chapter 2, the effects of scenario-based risk information on perceived susceptibility 
t o Chlamydia and HIV were compared to the effects of probability-based risk information. The 
scenario information concerned a story of a person getting infected with Chlamydia (or HIV) after 
having unsafe sex with his/her steady partner. The probability information included information 
regarding the prevalence of Chlamydia (or HIV) and the likelihood to get infected after one 
unsafe sexual encounter with an infected person. This lab-based study was conducted among 
undergraduate students, with immediate post-treatment measurement of perceived susceptibility 
and severity related to Chlamydia or HIV. It was expected that probability information would 
mainly be effective in increasing risk perceptions if the probability and prevalence rates would be 
high (e.g., in the case of Chlamydia). Scenario information was hypothesized to influence risk 
perceptions regardless of the prevalence rates (i.e., for both Chlamydia and HIV) as it focuses on 
£>ovi instead of how often. 
Both probability-based information and scenario-based risk information can be presented 
i n different formats. To gain more insight in the influence of different presentation formats, 
studies specifically focusing on scenario-based risk information (chapter 3 and chapter 4) and on 
probability-based risk information (chapter 5 and chapter 6) were conducted. 
The two studies described in Chapter 3, were set up to examine the effects of a prefabricated 
risk scenario message as opposed to the effects of self-constructed risk scenarios on risk perceptions 
towards Chlamydia (study 2a) and towards HIV (study 2b). The scenario information described the 
testimonial of a person getting infected with Chlamydia (or HIV), the assignment for people in the 
self-constructed condition was to write their own realistic scenario about how they could get infected 
w i t h Chlamydia (HIV). Risk perception and imaginability measures were scored directly after the 
reading or writing assignment. It was expected that reading as well as writing a scenario would 
increase risk perceptions by making it easier to imagine getting infected with an STI. However, 
i t was also expected that writing your own risk scenario would make it even easier to imagine the 
event (i.e., STI infection) and would thus have a stronger influence on risk perceptions. 
Chapter 4 describes the efficacy of scenario-based risk information and the use of multiple 
r i sk scenarios compared to one single risk scenario in influencing susceptibility perceptions. 
T h e scenario-information was presented as two different personal testimonials; one related to 
a one-night stand situation, the other one describing STI infections in the context of a serious 
relationship. The study was conducted web-based; risk perception and imaginability measures 
were rated directly after presenting the scenario messages. The expectation was that reading the 
scenario information would make people feel more susceptible to Chlamydia or HIV. Additionally, 
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presenting multiple (two) risk scenarios was thought to make it even easier to imagine getting 
infected with STI, thus resulting in even higher susceptibility perceptions. 
CbapterS describes two studies in which the effects of single incident and cumulative 
risk probability information on perceived susceptibility to Chlamydia and HIV were explored 
The probability information was tested using verbal cumulative risk information (study 4a) arui 
numerical cumulative risk information (study 4b). The single incident information communicati J, 
the probability to get infected with Chlamydia (or HIV) after a single unprotected sexu.il 
encounter with an infected person. The cumulative risk information focused on the increase.,i 
risk for infection after multiple unsafe sexual encounters with multiple partners. The effects wert 
tested in web-based studies with immediate post-treatment measurement of Chlamydia- ur 
HIV-related risk perceptions. It was expected that single incident probability information would 
result in higher perceived susceptibility only when the single incident rates are high (Chlamydia • 
but not when they are low (HIV). Subsequently, cumulative probability information, regardle^ 
of being verbal or numerical, was expected to result in higher perceived susceptibility than single 
incident probability information for both STL 
In the last study, presented in Chapter 6, the influence of personalized, tailored risk 
probability information was explored. 'Ike personal probability information was embedded in a 
lager-scale web-based STI risk communication intervention that was developed, implemented, 
and evaluated according to the Intervention Mapping protocol (Bartholomew, Parcel, Kok, 
8c Gottlieb, 2006). Using computer tailoring techniques, and based on their indicated sexual 
experience, a personal STI risk probability profile was generated and communicated to young 
adults in starting heterosexual relationships. Besides feedback on risk behaviour, the intervention 
also included personal feedback concerning motivation, self-efficacy, and skills to maintain 
condom use or perform an STI test. 
In a randomized controlled trial (RCT), the effects of this tailored intervention were compared 
to a non-tailored program containing general (risk) information and a control group receiving no 
information at all. Risk perception for STI and intention to maintain condom use or perform an 
STI test were measured directly after the intervention. Additionally, a three month follow-up 
questionnaire measured the behavioural impact (actual condom use or STI-testing behaviour) of 
the information. The hypothesis was that the tailored intervention with personalized risk feedback 
would result in higher risk perceptions for STI and higher intention to maintain condom use or 
perform an STI test compared to general (non-tailored) information or no information (control 
group). Additionally, it was expected that participants in the tailored intervention would have 
higher rates of condom use and STI-testing three months after the study. 
Finally, in Chapter 7 this thesis concludes with a general discussion, suggestions for 
future research and implications for risk communication practise. 
Chapter 2 
The Effects of Scenario-Based Risk Information 
and Frequency-Based Risk Information o n 
Perceived Susceptibility to Chlamydia and H I V 
A manuscript partly based on this chapter is published as: Feenstra, 11., Mevissen, F., Ruiter, 
R., Mccrtcns, R., ScSchaalma, I I. (2005). De effecten van scenario- en frequentie informatie 
op gevoelens van kwetsbaarheid voor Chlamydia [The influence of scenario - and frequency 
- information on feelings of susceptibility for Chlamydia], In Lî. H. Gordijn, R, Holland, A. 
Meijnders, &.J. Ouwerkerk (FA\S), Jaarboek Sociale Psychologie 2004. Groningen: ASPO Pers. 
Published as: Mevissen, F. li. F., Meertens, R. M., Ruiter, R. A, C., Fcenstra, H,, & Schaalma 
H. P. (2009), HIV/STI risk communication: the effects of scenario-based risk information and 
frequency-based risk information on perceived susceptibility to Chlamydia and WW. Journal of' 
Health Psychology 
A b s t r a c t 
Health risk judgments are not merely based on risk statistics but also on the ease with which 
hypothetical events are imagined. Scenario information (description of hoix> a risky event can 
happen) may help individuals to mentally construct hypothetical events and alter the expectations 
that it might happen in reality. We explored the effects of scenario information as opposed 
to frequency information on susceptibility perceptions regarding Chlamydia and H I V . Results 
showed that participants felt more susceptible to Chlamydia after reading frequency information, 
Scenario information only seemed to affect feelings of susceptibility in participants with 110 
intimate relationship. No effects on perceived susceptibility for HIV were found. Results arc 
discussed in terms of severity of the disease and defensive reactions. 
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Introduct ion 
If we do not acknowledge the severity of sexually transmitted infections (STI) and do not recognize 
that we are susceptible to STI, why would we be motivated to practice safe sex (Catania et al., 
1990; Fisher 8c Fisher, 1992)? Perceived severity and perceived susceptibility are included in most 
theories of health behavior as one of the main determinants of preventive behavior. Meta analyses 
show that especially perceived personal susceptibility influences people's motivation to perform 
healthy behavior (Floyd, Prentice-Dunn, 8c Rogers, 2000; Milne et al., 2000). Accordingly, 
many STI/HIV prevention interventions try to affect susceptibility by including some kind of 
risk information. Because many people still do not seem to acknowledge that they are susceptible 
to STI, there is an ongoing debate on what is the best way to communicate risk information (for 
a review see: Rothman et al., 1999). 
Theory and research on risk decision-making provide various suggestions for the design 
of STI-risk communication messages. Health message designers can, for instance, compare 
the risks of unsafe sex with risks with a similar dimensional profile (Fischhoff, Bostrom, 8c 
Quadrel, 1993; Holtgräve et al., 1995), they can emphasize the cumulative risks of unsafe sex 
(Fischhoff, 1989), they may personalize risk on the basis of an individual's behaviour (Strecher 
8c Rosenstock, 1996), or they may consider providing qualitative or quantitative descriptions 
regarding the probability of a health risk (Holtgräve et al., 1995; Rothman et al., 1999). The 
scientific literature, however, hardly provides clear systematic analyses for the effectiveness of any 
of these suggestions in influencing risk perceptions regarding STIs. 
In this study we will examine two methods that have been commonly used in risk 
communication and evaluate their effect on perceptions of personal risk for STI. One method 
uses numerical information to influence susceptibility about one's probability to contract a STI 
(here referred to as frequency information), whereas the other uses messages that describe how 
events that may cause STI could occur (referred to as scenario information). 
Frequency information (i.e., numerical information, probability rates) is commonly 
used in health education to communicate people's likelihood to negative health consequences. 
However, people are often subject to biases when processing frequency information (among 
others: Kahnemann, Slovic, 8cTversky, 1982). Many researchers have tried to identify optimal 
formats to communicate risks. They have compared percentages (e.g. 25%) with odds (e.g., 1 
in 4), absolute risks (1 in 100) with relative risks (e.g. your risk is twice the risk of the average 
individual), verbal probability statements (e.g. 'often') with numerical probability statements 
(60%), various graphic presentations of risks, and so on (e.g. Harris 8c Smith, 2005; W. M. Klein, 
1997; Simkin & Hastie, 1987; Slovic et al., 2000; Timmermans, 1994). Although most of the 
studies underscore that the way of presentation does matter, studies are so fragmented and have 
tackled such a diversity of topics (from doctor-patient communication to environmental risks to 
lotteries), that almost no general recommendations can be derived on how different presentations 
affect perceived susceptibility (Visschers, 2007). Slovic and colleagues (Slovic et al., 2000, p. 294) 
suggest that in communicating (violence) risk it could be an option to use multiple presentation 
formats, because 'the biases associated with any given risk communication format might... .cancel 
each other out*. 
In real life frequency information is not always available when people judge a risk. In this 
case, people tend to rely on mental strategies such as simplified representations and heuristics 
(Kahnemann, Slovic et al., 1982). Mental simulation has been suggested as one of the cognitive 
strategies that people use when maldng risk assessments (Jennings, Amabile, 8c Ross, 1982; 
Kahnemann 8c Tversky, 1982). When judging the probability of an event, people mentally 
construct hypothetical event sequences (cognitive scenarios). The ease with which events 
or scenarios can be imagined or mentally constructed influences the judged likelihood that it 
will happen in reality. If an event (e.g., STI infection) can be easily constructed mentally, the 
possibility that it will occur will be perceived as more likely. Scenario information, a description 
of a risky event, may help individuals to mentally construct hypothetical risky scenarios and alter 
expectations about the likeliness of events to occur (ITendrickx et al., 1989; Taylor 8c Schneider, 
1989; Vlek 8c Stallen, 1980). Support for the simulation heuristic includes research indicating 
that the mental simulation of outcomes influences perceived risk for various health-related events 
(Heath et al., 1991; Sherman et al., 1985). 
Summarizing, perceived susceptibility and perceived severity determine risk perception, 
and are important determinants for preventive behavior. Both frequency and scenario information 
may affect feelings of susceptibility and in the end also preventive behavior. 
Previous research has suggested that people are more likely to base their judgment of a risk 
on scenario information than on frequency-based (numerical) risk information (for an overview: 
Rothman et al., 1999). Nisbett and Ross (1980) suggested that people process information in a 
way that makes vivid descriptions of a single event more important than abstract information of 
a whole population. Kahneman and Tversky (1973) demonstrated that participants only relied 
on a brief personality sketch and ignored base rate information when judging the probability that 
a target individual was an engineer. ITendrickx et al. (1989) showed that people base accident 
probability judgments on both frequency and scenario information, but that frequency information 
appeared to be less influential when scenario information was made available. Further, studies of 
Rook (1987) also provide some support that a vivid description of an event arouses more affect 
than an abstract format. However, studies comparing the cffects of both types of information on 
perceived susceptibility are scarce. 
This article describes a laboratory experiment to explore the effects of scenario information 
{how it might happen) and frequency information (how often does it happen) on susceptibility 
perceptions regarding STI. Since the effects of risk messages may depend on the magnitude of 
the probability (e.g., Harris 8c Smith, 2005), we provided participants with information about 
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two STIs with different infection probabilities: HIV (relatively low infection probability) and 
Chlamydia (relatively high infection probability). We also selected these specific STIs because 
both can be readily prevented by condom use (in contrast with, for example, herpes arid genital 
warts), and both are a likely target for educational activities. 
We expect that both frequency information and scenario information do affect perceived 
susceptibility. However, as frequency information focuses on 'how often' we expect frequency 
information to affect perceived susceptibility especially when the STI is highly prevalent and 
frequency rates are rather high (as in the case of Chlamydia). As scenario information focuses on 
'how', and not on 'how often', scenario information is expected to influence perceived susceptibility 
when frequency rates are low (HIV), as well as when frequency rates are high (Chlamydia). 
M e t h o d 
Participants 
Participants in this study were 163 first-year male (50.9%) and female (49.1%) undergraduates of 
Maastricht University studying psychology, health sciences, medicine or molecular life sciences. 
We targeted students since in the Netherlands youth, including students, are regarded as one of 
the risk groups for STI (Van Bergen, Götz, Richardus, Hoebe, Broer & Coenen, 2005). Mean 
age was 19.0 years (SD = 1.39) with ages ranging from 17 to 25. All participants, except those 
studying psychology, were recruited during classes at the university. They received 6 7,00 for 
their participation. Psychology students were recruited via the faculty website and received course 
credits for participation. 
Three participants were excluded from the analyses. Two had responded with unreliable 
answers to the questions addressing sexual behaviour, and one accidentally had received information 
about both Chlamydia and HIV. The remaining 160 subjects were used for further analyzing. 
Design 
Participants were randomly assigned to one of the eight conditions in a 2 (STD: Chlamydia vs. 
HIV) x 2 (Scenario Information: yes vs. no) x 2 (Frequency Information: yes vs. no) between-
subjects design. An equal distribution of gender across the conditions was assured by separately 
assigning male and female participants to the conditions. 
Procedure 
Participants entered the laboratory in groups of up to five persons per session. They were seated 
in individual rooms equipped with a desktop computer. The experiment was fully computer-
controlled. Participants could work at a self-set pace by pressing ENTER or by clicking a 
button on the screen when proceeding to a next page. After a short explanation about the study, 
including an informed consent procedure, participants received an instruction for completing 
the questionnaires. They then continued with the actual experiment. First, participants answered 
questions about their age, gender, relation status, sexual experience, age of first sexual encounter, 
number of sexual partners, condom use and STD history. Susceptibility was not measured at this 
stage because of possible test effects. 
The experiment then continued with general information about either Chlamydia or 
HIV. Subsequently, participants received Scenario Information (SI), Frequency Information 
(FI), both SI and FI, or no additional information about the risk of getting infected with either 
Chlamydia or HIV. 
Next, self-report questionnaires measured perceived susceptibility and severity for HIV 
or Chlamydia. Participants having received SI and/or FI also completed additional measures 
of defensive reactions (e.g., perceived manipulation, credibility and personal relevance of the 
information), and the extent to which the provided risk information was perceived as fear 
arousing, novel, and comprehensible. Finally, participants were paid and debriefed. Participants 
needed about 30 minutes to complete the experiment. 
Material 
General Information. To ensure that all participants would have similar background 
knowledge, they all received general information about either Chlamydia or HIV explaining the 
disease, its health consequences, and treatment options. 
Frequency Information (FI), The frequency-based risk information messages were based 
on data released by the national centre for HIV/AIDS and other STI (STI HIV Netherlands, 
2004) and data from the Dutch National Institute for Public Health and Environment (RIVM, 
2004). Hie information included the total number of infections cach year (Chlamydia: 60.000, 
60% of all STI infections each year; HIV: 4500, or 4.5% of all STI infections each year) and 
the infection probability (the likelihood of getting infected after unprotected sexual intercourse 
with an infected person (Chlamydia: 25-50%, HIV: 0.03-3.2%). In addition, the frequency-
based message about Chlamydia included the percentage of people younger than 25 years of 
age among the infected population (75%) and the percentage of men (75%) and women (30%) 
developing symptoms of Chlamydia. The Chlamydia message further emphasized that even 
without symptoms people are still infectious. Hie frequency information about HIV emphasized 
instead that also youngsters get infected with the virus and that not all infected people develop 
symptoms shortly after infection. Finally, the message stated the increase of the infection rate if 
another STI is present (an increase of factor 100). 
Scenario Information (SI). The scenario-based risk message was based upon empirical 
evidence that among heterosexual young adults condom use is generally associated with casual 
sex whereas steady relationships are generally regarded to be safe and thus condom use is not 
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practiced (Misovich et al., 1997). The message was selected after a pilot study in which we tested 
several messages with respect to credibility, personal suitability, and the degree to which people 
could identify with the situation presented. The message presented the story of a student having 
unprotected sex with a steady sex partner and discovering to have contracted Chlamydia or HIV. 
Hie student then realizes that also in former steady relationships condom use had ceased after 
a while. The main character in the scenario was a male for male participants, and a female for 
female participants, to make the scenario applicable for both sexes (see Table 1 for an example). 
Table 1 The scenario message (male version)presented in the study 
By Sander, 21 years of age 
When I started university, I also started living on my own. Independent at last, great! Now I could 
really do what I liked. No need to take into account my parents all of the time. Enjoying life; meeting 
new people. My life as a student has always been pretty cool. I get along with other s tudents very well. 
Because I spend a lot of time a t the university, I really made friends with some of them. In my first year 
I also had cool job, so by working once in a while, I made some extra money to go o u t and party. 
Especially in m y lirst year, I went ou t quite regularly and I had a lot of parties. And, yes, to 
be honest, once and a while I hud a 'one-night-stand'. Not every week or every mon th , but sometimes 
it just happened. Just having u good time, you know. O f course I played it sale; alter all we grew up 
in the era of AIDS. 
Last year I got a new girl friend - that t ime it was ipiitesomc t ime ago that [had been seriously 
involved. It all worked out pretty well. A f t e r three months we decided to stop us ing condoms. We 
thought we were safe; we knew each other (ju/fe well and wc were deeply in love. Since my girlfriend 
was using t/ie pill, we didn't worry about pregnancy either. W e had briefly discussed our past affairs, 
but basically wc both had practiced safe sex. And STIs, you know, you get them from unsafe sex with 
one-night stands and not from your partner, do you? So, actually i t seemed to us that there was no 
need to test for STIs. Well, I do know better now. 
A lew months ago I had some vague complaints and I wen t to the doctor. He told me to 
come back next morning and to bring some m o r n i n g urine. Well, so I did. And guess what the test 
result showed. 1 had Chlamydia! I felt quite ashamed. I told my girlfriend, and she had herself tested 
immediately as well. It appeared that she hud Chlamydia for quite a while. Hut since she had no 
complaints at all, she just never realized! You can imagine that wc both were quite shocked. 
Looking back, I can't belief how stupid we were. Also in my previous affair, w e stopped using 
condoms after a while. A n d so did my girl with her old partner. And of"course, that's happening al! 
the time in relationships that last for some months. Everybody assumes tha t they play it safe, but in 
the end it is not as safe as we all think it is. 
Sander 
Note: The original language of the scenario was Dutch 
Measures 
Except for open-ended questions, which could be answered by typing the response, all questions 
used 7-point Likert answering scales and could be answered by a mouse-click. Participants' 
perceived susceptibility to Chlamydia or H I V was assessed with an eight-item scale (a = 0.76). 
This scale used questions like 'Do you think that you could get ?' (1 = definitely not, 7 = 
definitely yes) and 'How likely is it that you get...?' (1 = very unlikely, 7 = very likely). A single item 
was used to measure severity and asked participants to evaluate the extent to which they consider 
Chlamydia/HIV to be harmful (1 = not at all - 7 = very much). The perceived susceptibility and 
severity items were based on measures generally used in risk perception research (cf. Poppen & 
Reisen, 1997). 
Next, for the additional measures, single-item measures assessed fear arousal ('According 
to you, to which extent is the text that you read about. . . comforting or fear arousing?', 1 = strongly 
comforting, 7 = stronglyfear arousing), perceived manipulation ("Lie text about ...intentionally tried 
to manipulate my feelings', 1 = completely disagree, 7 = completely agree), credibility ('According to 
you, to which extent is the content of the text about ...credible or incredible?', 1 = very incredible, 7 
= very credible), perceived personal relevance (Hie text about ... is not relevant to me', 1 = agree, 7 
= disagree), and novelty ('According to you, to which extent docs the text about.. . contain new or 
known information?' (1 = much known information, 7 = much new information). Finally, three items 
(a = 0.75) assessed the comprehensibility of the frequency or scenario information. These items 
asked participants to indicate the extent to which they understood the presented information, 1 = 
not at all, 7 = fully and whether they considered the text to be clear, 1 = very unclear, 7 = very clear 
and readable, 1 = not at all, 7 = very much. The additional measures were partly based on those 
used in fear appeal research (see Witte, Berkowitz, Cameron, &McKeon, 1998) 
R e s u l t s 
Sample Characteristics 
Hie majority of the 160 participants (67.5%) indicated to have experience with sexual intercourse, 
about as many men («=56) as women {n=52),^2(1) = 0.20,/) = .66. Sixty-two participants (38.8%) 
indicated to be seriously involved in a sexual relationship, with a mean duration of 20.89 months 
(SD = 16.58). Hie average age of first sexual intercourse was 16.67 years (SD = 1.46) and the 
mean number of sexual partners was 2.03 (SD = 1.67). Of the sexually experienced participants, 
22.2% reported that they always had used condoms with sexual intercourse, 16.7% reported to 
have used a condom predominandy, 9.3% sometimes, 36.1% predominantly not, and 15,7% 
reported to have never used a condom. Men were more likely to report condom use than women 
(Af = 3.21, SD = 1.46 vs. M= 2.63, SD = 1.36), t (1,106) = 2.13,/. < .05. None of the participants 
indicated to have ever had an STI. 
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The randomization was chcckcd for an equal distribution of these sample characteristics 
across the conditions of the scenario information (SI; yes vs. no) x frequency information (FI: 
yes vs. no) x STI (HIV vs. Chlamydia) experimental design. Logistic regression analysis showed 
a significant SI x FI x STD interaction effect for relation, B = - 3.31, p < .05. The number of 
participants with a steady relationship at the time of measurement was not equally distributed 
across the experimental cells. Therefore, we included relation as an additional factor in the 
analyses, resulting in a 2 (STD: Chlamydia vs. HIV) x 2 (SI: yes vs. no) x 2 (FI: yes vs. no) x 2 
(Relation: yes vs. no) between-subjects design. No irregular distributions for the other descriptive 
measures were found. 
Perceived Susceptibility to Chlamydia or HIV 
An analysis of variance (ANOVA) of the whole design revealed a statistically significant four-
way interaction effect on perceived susceptibility, 7^(1,144) = 3.87, p < .05, r| J= .03. Because we 
were interested in the effects of SI and FI for risks with high and low (infection) probability, 
we conducted separate analyses for participants receiving information about Chlamydia and 
participants receiving information about HIV. 
Chlamydia. For participants receiving information about Chlamydia, we found a 
statistically significant main effect of IT, 71(1,71) = 6.96, p < .01, i] 2= .09. Participants who 
received FI indicated to feel more susceptible to Chlamydia (M = 3.98, SD = 1.06) than those 
who did not receive IT (M = 3.27, SD = 1.26). So, as expected, frequency information about 
Chlamydia led to stronger feelings of susceptibility than no frequency information. The main 
effect of Relation was also significant, 7TJ1.71) = 4.92,/) < .05, r| J= .07. Participants without a 
sexual relationship rated their susceptibility to Chlamydia higher (M = 3.86, SD = 1,05) than 
participants with a sexual relationship (M - 3.37, SD = 1,33). 
In addition, a significant SI x Relation interaction effect was found, 71(1,71) = 4.38, /> < 
.05, t] 2= .06. To further analyze the influence of SI about Chlamydia on perceived susceptibility, 
we conducted separate analyses for participants with a steady sexual relation and participants 
without such a relation. Although this significant interaction effect did not involve FI, we took 
FI into these analyses as the main effect and the 4-way interaction indicated that frequency 
information matters ami influences susceptibility perceptions. 
We thus conducted separate IT x SI ANOVAs on perceived susceptibility for people 
with a steady relationship and for those without. The analysis for participants with a steady sexual 
relationship showed a statistically significant main effect of FI, 7T[1,34) = 5.90, p < .05, r| .1.5. 
Participants who received FI indicated to feel more susceptible to Chlamydia (M = 3.88, SD 
= 1.19) than those who did not receive IT (M= 2.81, SD = 1.27). No other effects were found 
statistically significant (/>s > . 16). The analysis for participants without a sexual relationship showed 
a significant SI x FI interaction effect, 7(1,37) = 5.37,p < .05, i] ^ .13. Contrast' analyses revealed 
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that the average susceptibility assessments of participants in all conditions were significantly 
higher than the average assessments in the control condition (ps < .06). Effect size measures 
(Cohen's d & Pearson's r) show large effects for all three experimental groups compared to 
the control group, with the Si-only group (d = 1.19, r = .51) and Fl-only group (d = 1.15, r = 
.50) showing larger effccts than the group that read both FI and SI (d = 0.84, r = .39). Thus 
there seems to be some support for our expectation that scenario information affects feelings o 
susceptibility for Chlamydia, at least in respondents that have no steady sexual relationship. Sei 
Table 2 for mean scores. 
HIV. The SI x FI x Relation analysis for participants receiving information about HI1 
did not show any significant effects on perceived susceptibility to HIV (ps > 0.14 and r |2 < .03' 
The mean susceptibility score indicated a moderate perceivcd susceptibility to HIV (M = 3.5( 
SD = 0.81). So, there is no support for our expectation that feelings of susceptibility for H I 
would be affected by scenario information. Susceptibility feelings for HIV were also not affecte 
by frequency information, but that was somewhat expected. 
Perceived Severity of Chlamydia or HIV 
With regard to perceived severity, the STI x FI X SI x relation ANOVA showed a statistica 
significant main effect of STI, F(1,1A4) = 21.88,p < .001, T) 2 = .13. As might have been expectt 
HIV was perceived as more severe (M = 6.17, SD = 1.25) than Chlamydia (M = 5.09, SE 
1.28). Furthermore, the main effect of SI was significant, / r(l,144) = 6.61; p < .05, i)2 = .( 
Participants receiving SI rated the severity of the presented STI higher (M = 5.92, SD = 1..' 
than participants who did not receive SI (M = 5.36, SD = 1.46). W e did not find any ot] 
significant effects (ps > .14). 
Table 2 Mean susceptibility scores (SD) for participants without a steady relationship receiv 
scenario information (SI) and/orfrequency information (FI) about Chlamydia (N= 38). 
Scenario 
Information 
No Scenario 
Information 
Frequency Information 3.97 (1.01) b 4.21 (0.85) b 
No Frequency Information 4.33 (1.10) b 3.16 (0.92) a 
a, b: Means with different superscripts differ at p < 0.05. 
S C E N A R I O - A N D F R E Q U E N C Y - B A S E D RISK I N F O R M A T I O N 
Additional Measures 
Separate 3 (Information: FI vs. SI vs. SI+FI) x 2 (STI: Chlamydia vs. HIV) x 2 (Relation: yes 
•vs. no) ANOVA's revealed no significant differences between the conditions on the measures 
of fear arousal and perceived manipulation (/is > .19). Mean scores indicated that participants 
perceived the information as moderately fearful (M = 4.77, SD = 0.87) and manipulative (M = 
4.42, SD = 1.40). We found a main effect of STI on message credibility, 71(1,109) = 5.45, p < .05. 
Participants receiving Chlamydia information evaluated the information as more credible (M = 
5.70, SD = 1.38) than participants receiving HIV information (M= 5.13, SD = 1.69). Overall, 
the risk information was evaluated as fairly credible (M = 5.41; SD = 1.56). A significant main 
effect of Information was found on perceived personal relevance, F{2,109) = 4.41, p < .05. Post-
hoc comparisons revealed that participants who received only SI rated the risk information as less 
relevant (M= 3.90, SD = 1.91) than participants receiving both SI and FI (M= 5.18, SD = 1.65; 
p < .01). Both groups did not differ from the Fl-only group (p > .24). 
We also found a significant main effect of Information on comprehensibility, 71(2,109) 
= 4.54, p < .05. Participants in the Si-only group evaluated the risk information as more 
comprehensible {M = 6.53, SD = 0.52) than those in the Fl-only group (M= 6.07, SD = 0.86;p = 
.01). Both groups did not differ from the SI+FI group (p > .16). Generally, participants evaluated 
the information as clear, readable and understandable (Ms > 5.75). 
The analyses on perceived novelty showed significant main effects for STI, 7(1,109) = 
11.29,/) < .01) and Information, 71(2,109) = 3.05, ƒ> < .05). Chlamydia information was rated as 
more novel (M = 3.65, SD = 1.76) than HIV information (M= 2.57, SD = 1.36), and FI was rated 
as more novel (M = 3.43, SD = 1.68) than SI (M = 2.58, SD = 1.43; p < .05). Overall, however, 
participants did not rate the information as very new to them (M = 3.11; SD = 1.66). 
D i s c u s s i o n 
In this study we examined the effects of scenario information and frequency information on 
susceptibility perceptions regarding Chlamydia and HIV. We expected that both types of risk 
information would affect perceived susceptibility, but that the effects of frequency information 
would be more decisive when frequency-rates are high (e.g. for Chlamydia), while the effect of 
scenario information would be independent of frequency rates and thus would effect susceptibility 
perceptions for both Chlamydia and HIV. The results of this study show that indeed frequency 
information resulted in higher feelings of susceptibility for Chlamydia but not for HIV. The 
effects of scenario information were rather limited: it only affected perceived susceptibility to 
Chlamydia in participants that had no steady intimate relationship at the time of the study. It 
seems that the effects of frequency and scenario information are dependent on the characteristics 
of the risk stimulus and on the characteristics of the individual making the risk assessments. 
The results in our study showed a clear effect of frequency information about Chlamydia 
on perceived susceptibility ratings while frequency information about H I V did not show any 
effect. These findings might indeed be due to the differences in the prevalence and infection 
rates of HIV and Chlamydia. Our frequency information about Chlamydia included rather high 
prevalence and infection rate statistics, whereas the information about ITIV included rather low 
risk statistics. In addition, risk-message evaluation showed that information about Chlamydia 
was generally evaluated as more novel than information about HIV, and frequency information 
was rated more novel than scenario information. So, one could hypothesize that the difference 
in the novelty of information explains why effects were found of the Chlamydia information, 
but not of the HIV information. However, this a posteriori hypothesis was not supported by 
additional analyses that tested whether the effects of type of STI, type of risk information and 
relationship on perceived susceptibility were mediated by novelty (Baron 8c Kenny, 1986). 
Hie effects on feelings of susceptibility were not mediated by novelty, nor by any of the other 
additional measures. 
Scenario information was supposed to affect perceived susceptibility by malting it easier 
to imagine that having unprotected sex might lead to an STD infection. W e hypothesized that it 
would raise susceptibility perceptions regarding both Chlamydia and H I V by describing "how" 
it happens and not "how often". Our results only showed an effect of scenario information on 
perceived susceptibility about Chlamydia in participants without a steady relationship. However, 
scenario information affected the perceived severity of the STI. Irrespective of the STI involved, 
respondents that had received scenario information perceived higher severity than respondents 
that had not. So, imagining an event may not only have consequences for susceptibility, but alsc 
for severity. 
The different effects of scenario information on susceptibility assessments for Chlamydi; 
and for HIV may have been caused by the discrepancy in the perceived severity of both diseases 
Participants in our study rated HIV as more severe than Chlamydia. Moreover, scenark 
information influenced the perceived severity of the diseases. Our risk messages - fear arousinj 
messages without any efficacy information - might have led to risk denial (Ranter et al., 2001 
Witte & Allen, 2000), especially among those receiving scenario information about ITIV (Morri 
& Swann, 1996; Turner DePalma et al., 1996). Although our additional measures did no 
indicate strong defensive or fear arousing reactions, the information about H I V was evaluated a 
less credible than the information about Chlamydia. It may have been easier for participants ti 
image and accept that they may ever contract Chlamydia within a relationship than HIV. Earlie 
studies indicated that 'difficulty to imagine' lowers the perceived susceptibility (Broemer, 200^ 
Schwarz 8cWanke, 2002; S J . Sherman et al., 1985). However, the present data do not allow fc 
a decisive interpretation of these findings. 
One of the interesting results of this study is that the effects of scenario information nc 
only seem to depend on risk characteristics, but also on characteristics of those making the ris 
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assessment. A scenario describing a person contracting a STI within a steady relationship hail no 
impact on the perceived susceptibility of participants actually having a steady relationship. The 
information is more relevant and thus more threatening to them than to participants without 
a steady relationship and may have led to denial of susceptibility in participants with a steady 
relationship. The higher the relevance of the information, the lower people's tendency to rely 
on heuristic processing (Rothman et al., 1998), and the lower message acceptance (Liberman 8c 
Chaiken, 1992; Morris et al., 1996). 
Alternatively, it is argued that personal experience with a risk activity does affect risk 
assessments and reduces sensitivity to risk information (Lion 8c Meertens, 2005; Weinstein, 
1989). People tend to rely more strongly on their own experience, using this information in their 
risk judgment. In our study, participants' personal experience with unprotected sexual intercourse 
within a relationship and without getting infected with an STI, might have served as a kind of 
personal risk-scenario. This information may be difficult to change by scenario imaginability. 
Both explanations, however, cannot be confirmed by our additional measures. To further analyse 
the influence of denial and experience, it would be interesting to see whether different risk 
scenarios (e.g., having unprotected sex with a casual partner instead of a steady partner) would 
have different effects on the risk perceptions of people with different relationship-status. 
Due to several study limitations, the results of this study should be considered as 
preliminary. First, sample sizes were small and the number of respondents that were involved in 
steady relationships was not equally distributed. Second, our study sample was not as promiscuous 
as expected. Although the majority indicated to he sexually experienced, most reported a rather 
limited number of sexual partners, and no one indicated to have had an STI. As the actual risk 
respondents run is rather low, it may be difficult to change their feelings of susceptibility. Because 
of the low prevalence of 11IV, this seems relevant for risk massages targeting HIV in particular. 
Third, as we only used specific formats of frequency and scenario information of only two STIs, 
and since we did not included baseline measurement, we cannot draw conclusions regarding the 
generalizability of our results to other frequency or scenario formats or other STIs. 
In summary, the present study suggests that' people do base their susceptibility 
perceptions on frequency information, but that the effect depends on actual frequency rates. 
On basis of this study, one might recommend providing frequency information when people 
are feeling unrealistically unsusceptible to a STL Such messages should of course be designed 
in such a way that they are comprehensible, and they should be subject to pilot tests. The 
study further suggests that the effect of scenario messages depend on characteristics of the risk 
stimulus, and on the personal experience of those making risk assessments. Further research 
is needed to unravel the conditions under which scenario-based risk messages do affect health 
risk perceptions. Such research may include relatively unknown risk stimuli (e.g., Gonorrhea, 
Hepatitis), multiple risk scenarios and a research design that allows for a systematic analysis of 
target group characteristics. 
Chapter 3 
Bedtime Stories 
Hie Effects of Self-Constructed Risk Scenarios on 
Perceived Susceptiblity to Sexually Transmitted 
Infections 
Partly based on: Mevissen, F. E. F., Verweij, E., Hoffenkamp, H. 8c Meertens, R. M. (2007). 
De invloed van zelfbedachte risicoscenario's op de waargenomen vatbaarheid voor Chlamydia en 
HIV [The influence of self constructed risk scenarios on perceived susceptibility for Chlamydia 
and HIV], In C. van Laar, R. Ruiter, J. Karremans, W. van Rijswijk, 8c F. van Harreveld (Eds.), 
Jaarboek Sociale Psychologie 2006. Groningen: ASPO Pers. 
Mevissen, F. E. F., Meertens, R. M., Ruiter, R. A. C., 8c Schaalma, H. P. Bedtime Stories. 
The effects of self-constructed risk scenarios on perceived susceptibility to Sexually Transmitted 
Infections. In preparation. 
Abstract 
Various authors (Gilovich ct al., 2006; Kahnemann St Tvcrsky, 1982) have suggested that 
imagining an event influences the perceived likelihood that it might happen in reality (simulation 
heuristic). A risk scenario - a description of how a risky activity can lead to a negative outcome 
- may stimulate one to imagine the negative outcomes. The present research studied the effect of 
risk scenarios on perceptions of susceptibility to sexually transmitted infections (STIs) and the 
role of imaginability therein. In two randomized experimental studies, we examined the effects 
of a prefabricated risk scenario and a self-constructed risk scenario on perceived susceptibility 
to get infected with Chlamydia (Study 2a) or HIV (Study 2b). Participants considered 
themselves more susceptible to Chlamydia after writing their own risk scenario but not after 
reading the prefabricated risk scenario. The imaginability of the event mediated the effect of 
self-constructed scenario information on pcrceived susceptibility. No effects of the prefabricated 
or self-constructed risk scenario on perceived susceptibility to HIV were found. It is concluded 
that, in some circumstances, a self-constructed risk scenario may be an effective way to influence 
perceptions of susceptibility. Recommendations for practice arc discussed. 
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Introduct ion 
Most theories of health behaviour suppose that people are more motivated to behave healthily 
if they perceive themselves to be at risk (Brewer et al., 2007; Catania et al., 1990; Conner et al., 
2005; Milne et al., 2000; Noar, 2007; Van der Pligt, 1998; N.D. Weinstein, 1988). Recognizing 
ones personal susceptibility to a risk and realizing its severity are important steps on the way to 
preventive behaviour. Meta analyses show that, of those two determinants, especially perceived 
susceptibility influences intentions to behavioural change (Floyd et al., 2000; Milne et al., 2000). 
However, susceptibility perceptions are often biased (Gilovich et al., 2006; Kahnemann, Slovic 
et al., 1982; Kilmer, Hunt, Lee, 8c Neighbors, 2007). Therefore, many health interventions try to 
affect perceptions of susceptibility by including some kind of risk information. 
Probability information, or information about how often a risky activity has a negative 
outcome, is a common form of risk information. Confronting people with the likelihood that 
something might happen to them is expected to help people in their decision making and 
preventive actions. However, several studies showed that people have difficulty understanding 
probability rates (for an overview see: Rothman et al, 1999). Therefore, it is doubtful whether the 
use of probability information is effective in influencing risk judgments. 
Another type of risk information focuses on influencing susceptibility perceptions by 
making use of the heuristic principles that people use in their riskjudgments. For example, De Wit, 
Das, and Vet (2008) presented the participants in their study with a realistic story, representing 
a personal testimonial, of somebody getting infected with a sexually transmitted infection (STI). 
In this way, they tried to utilize the 'simulation heuristic' (Kahneman 8cTversky, 1982) to affect 
perceptions of susceptibility. According to Kahneman 8c Tversky's simulation heuristic, people 
tend to rate the probability of negative consequences of a risk higher when they can easily imagine 
and mentally simulate the risky event and its potential negative outcomes. De Wit and colleagues 
(De Wit et al., 2008) demonstrated that the testimonial story resulted in higher perceptions of 
STI risk than information that only mentioned an increased risk of infection. 
Thus, offering scenario-based risk information (a description of how a risky activity can 
lead to a negative outcome) may help people to mentally simulate a hypothetically risky event 
and may influence the judged likelihood of that event. Several studies have found effects of 
scenario information on mental simulation and likelihood estimates (e.g., Gregory et al., 1982; 
Hendrickx et al., 1989; Sherman et al., 1985). For example, Hendrickx and colleagues (1989) 
demonstrated that scenario information influenced accident probability judgments. Studies 
conducted by Broemer (2004) and by Sherman and colleagues (1985) showed an impact of 
symptom imagination on feelings of vulnerability; the more easily recipients could imagine the 
illness symptoms, the higher they perceived their susceptibility to the disease to be. 
In the present study, the influence of scenario-based risk information on perceived 
susceptibility to STIs is explored. STIs are one of the most common infections in the world 
(UNAIDS 8c WHO, 2007; WHO, 2004). In the Netherlands, as well as in other Western 
nations, unprotected sex accounts for the largest proportion of STI infections (UNAIDS & 
W H O , 2007; Van Veen et al., 2007). One of the reasons that unprotected sex is so widespread 
is that people tend to underestimate the probability of contracting an STI (Canin, Dolcini, 
8c Adler, 1999; Crosby et al., 2000; hi. Klein, Elifson, 8c Sterk, 2003). If scenario-based risk 
information could lead to changes in susceptibility perception, it could provide to be a useful tool 
in STI prevention interventions. 
So far, the number of studies examining the effects of scenario information and imagery 
related to STI risk perceptions is limited. As aforementioned, the study conducted by De Wit 
and collegues (2008), is one example. An additional example comes from Turner de Palma 
and colleagues (Turner DePalma et al., 1996) who compared the effects of imagery on risk 
perception of a fictitious disease and AIDS. They found a relationship between imagery and 
perceived vulnerability, although only the vulnerability perception to the fictitious disease (and 
not to AIDS) was affected. Mevissen and colleagues (Mevissen, Meertens, Ruiter, Feenstra, 
8c Schaalma, 2009) found that scenario information did affect risk perceptions for Chlamydia 
among young adults, but only among individuals who were not involved in a serious relationship. 
Clearly, these experiments demonstrated that scenario-based risk information is a potentially 
effective tool in risk communication, but the effects seem to be depended on the characteristics 
of the person making the risk judgment and the risk involved. 
Several studies showed that, for scenario information to be effective, people must be able to 
identify easily with the character in the story and to imagine the situation well (Anderson, 1983b; 
Sherman et al., 1985). However, a ready-made story that is equally imaginable for each person is 
actually not realistic and difficult to design. It seems plausible that with many scenario messages, 
most participants easily disassociate themselves from the character or situation in the story and 
deny that 'it could happen to them' (see also suggestions by Greene 8cBrinn, 2003; Mevissen et al., 
2009). Hie impact of the scenario on feelings of susceptibility may thus depend on the fit between 
the recipient and the content of the story. This might explain why prefabricated risk scenarios 
affected feelings of susceptibility in one group but not in another (Mevissen et al., 2009). 
In the present study, we investigated a strategy that might overcome these problems: 
People were asked to write their own realistic scenario about how a risky event with a negative 
outcome could happen to them, because developing one's own risk scenario would likely better 
enable one to imagine and identify with the situation. It seems plausible that a story that the 
participants had written themselves would be accepted more easily, would suit the person better, 
would be less threatening and less easily denied. W e therefore expected that a self-constructed 
scenario would have a stronger influence on feelings of susceptibility than a ready-made scenario. 
To our knowledge, no published research has been done on this subject to date. 
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In two studies, we explored the effects on perceived susceptibility to STI of a sell 
constructed risk scenario and a prefabricated risk scenario describing the cause and consequence 
of unsafe sex. We hypothesized that writing a self-constructed risk scenario, as well as reading 
a prefabricated risk scenario, would lead to higher perceived susceptibility compared to nut 
reading or writing a scenario. We also expected that the self-constructed scenario would better 
enable people to imagine the scenario thus leading to a greater sense of susceptibility than the* 
prefabricated scenario. 
We first studied the effects of scenario information on perceived susceptibility to 
Chlamydia, the most common STI in the Netherlands (Van Veen et al., 2007). Chlamydia is 
extremely infectious and can lead to infertility. 
Study 2a 
The influence of self-constructed risk scenarios oil perceived susceptibility to Chlamydia was 
studied first. 
M e t h o d 
Participants and Design 
The sample comprised 118 female and 22 male students attending Maastricht University with 
ages ranging from 18 to 25 years (M - 20.37; SD =1.60). After pre-stratification according to 
gender, the 140 students were randomly assigned to one of the three experimental conditions 
(prefabricated scenario vs. self-constructed scenario vs. control group). 
Procedure 
Participants in this paper-and-pencil study were invited to the laboratory and seated in separate 
cubicles. They were first presented with a short introduction to the study, including the topic 
of research ("A study about sex and STI") and a short explanation of the study procedure. A 
few demographic questions followed (age, gender). After this, all participants received general 
information of Chlamydia (cause, symptoms, possible consequences and treatment options) to 
ensure that everyone had equal basic knowledge of Chlamydia. Next, participants were offered a 
prefabricated scenario message, received instructions to write their own scenario (self-constructed 
scenario), or received no additional instructions (control group). 
Subsequently, all participants received a self-report questionnaire measuring perceived 
susceptibility to Chlamydia and perceived severity of Chlamydia. Also, additional items were 
included evaluating the recipients' opinion about the information received (imaginability and 
experienced threat). Finally, participants were asked to report on their sexual experience (number 
of sex partners, condom use over the previous 12 months, relationship status). Participants 
received €5 as a reward for completing the experiment. 
Material 
The prefabricated scenario was presented as a message collected from an internet STI/HIV 
chat forum and included a fictitious postdate and author. The gender of the main character 
corresponded with the participants' gender to facilitate identification with the described scenario. 
The scenario was selected as a result of a pre-test during which several scenarios were tested on 
several aspects including their credibility. The message consisted of a story of a guy who describes 
that he regularly goes out with his friends. He often goes to the same bar because he likes one 
of the girls who works there. Although she has a boyfriend, they still flirt with each other. One 
evening, after consuming quite a bit of alcohol, they end up kissing and having unsafe sex at his 
house. The need to use condoms is crossing his mind, but because he is intoxicated he thinks 'Oh, 
I can do it once without'. Sometime later, he starts worrying and decides to get tested 'just to be 
sure'. It then turns out he is infected with Chlamydia. 
The participants in the self-constructed scenario condition were instructed to "write a 
realistic story, from the viewpoint of your own situation, about how someone like you contracts 
Chlamydia as a result of sexual intercourse". Furthermore, they received instructions about how 
to write a good and plausible scenario. An example scenario about an unrelated subject (drowning 
in the ocean due to strong currents) was included (derived from Hendrickx et al., 1989). To 
motivate the participants to take the assignment seriously, an extra reward of €10 was offered for 
the best scenario message. 
Measurements 
All the dependent measures used 7-point Likert answering scales, with higher scores indicating 
more of that attribute. The participants' perceived susceptibility was measured using three items (a 
= .75): 'If I think about my sexual behaviour, I believe that it is likely that I will get Chlamydia 
within one year' (1 = totally disagree, 7 = totally agree)-, 'If I think about my sexual behaviour, 
I believe that it is possible that I will get Chlamydia within one year' (1 = totally disagree, 1 
= totally agree)-, 'How likely is it that you will ever get Chlamydia?' (1 = very unlikely, 7 = very 
likely). Severity was measured by two items (r = .43, p < .001): 'Chlamydia is a severe disease' (1 
= totally disagree, 7 = totally agree)-, 'How bad would it be for you if you contracted Chlamydia?' 
(1 = not bad at all, 7 = very bad). Imaginability was measured by four items (a = .79): 'Could you 
picture yourself well in the situation of the person in the story?' (1 = not at all, 7 = fully)-, 'Could 
you imagine the situation of the person in the story?' (1 = not at all, 7 =fully)-, 'While reading 
the story, I thought that a similar situation could happen to me as well.' (1 = totally disagree, 7 = 
totally agree)-, "While reading the story, I could vividly imagine the situational = totally disagree, 
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7 = totally agree). Finally, one item was used to measure threat-. 'The text 1 have red was...' (1 = 
very reassuring, 7 = veiy fear arousing). 
Data Analyses 
As former studies indicated that relationship status might influence the effect of scenario 
information on perceived susceptibility to STls (Mevissen et al., 2009), relationship (yes/no) 
was included in the design. Dependent variables were analyzed in 2 (relationship: yes vs. no) x 
3 (experimental condition: self-constructed vs. prefabricated vs. control) ANOVAs except tor 
the imaginability measure. As the control group did not receive the imaginability measure, a 2 
(relationship) x 2 (self-constructed vs. prefabricated) analysis of variance was used instead. 
To test whether imaginability mediated the effect of scenario condition on susceptibility, 
the procedure as suggested by Baron and Kenny (1986) was followed. According to Baron and 
Kenny, a test for mediation consists of three separate regression equations, testing the following 
conditions: First, the independent variable (here: scenario condition) should affect the dependent 
variable (here: perceived susceptibility). Second, the independent variable (scenario condition) 
should affect the mediating variable (here: imaginability). Third, the effect of the independent 
variable (scenario condition) on the dependent variable (perceived susceptibility) should decrease 
when controlling for the mediating variable (imaginability). 
R e s u l t s 
Sexual Experience 
Hie mean number of total sex partners was close to three ( M = 2.69; SD = 2.40; Median = 2.00). 
One person did not answer this question. Average conclom use (1 = never, 2 = sometimes, 3 = 
mostly, 4 = always) over the past 12 months prior to the study was low (M= 2.16; SD = 1.05; 
Median = 2.00). Most participants indicated that they never (31.7%) or only sometimes (37.5%) 
had used condoms. A few indicated that they had used condoms mostly (14.2%) or always (16.6%). 
Twenty participants did not answer the question. Finally, 86 participants (61.9%) indicated that 
they were involved in a serious relationship. 
Perceived Susceptibility 
Hie ANOVA showed a significant main effect of experimental condition on perceived 
susceptibility, F{2,133) = 3.21, p < .05, T| 3 = .046. Simple contrast analyses revealed that the 
participants in the self-constructed scenario condition reported a significantly higher perceived 
susceptibility (M = 2.48, SD = 1.07) compared to those who were given the prefabricated scenario 
( M = 2.04, SD= 0.81), jf(136) = 2.02, p < .05, d = ,46, as well as compared to those in the control 
group (M = 1.96, SD = 0.86), /(136) = 2.31 ,p < .05, d = .54. No significant difference was found 
between the prefabricated scenario condition and the control group (p = .76). In addition, a 
main effect of relationship was found, 71(1, 133) = 10.05,/) < .01, T| 2 = .07. As might have been 
expected, participants involved in a serious relationship scored significantly lower on perceived 
susceptibility (M= 1.95, SD = 0.84) than those not involved in a serious relationship {M = 2.50, 
SD = 1.00). Hie relationship x experimental condition interaction was not significant, ƒ>= .99. 
Severity 
No significant effects were found in the ANOVA on the variable severity (ps > .30, t) 2 < .008). On 
average, participants rated the severity of Chlamydia as high {Mu = 6.22, SDu = 0.80). 
Additional Measures 
Imaginability. A 2 (relationship) x 2 (self-constructed vs. prefabricated scenario) ANOVA 
indicated a significant difference between the self-constructed scenario condition and the 
prefabricated scenario condition, 7(1,89) = 10.69,/» < .01, r^2 = 0.11. The participants in the self-
constructed scenario condition could imagine the situation in the scenario better (M= 5.42, SD = 
1.27) than the participants in the prefabricated scenario condition (M = 4.58, SD = 1.07). 
Threat. A 2 (relationship) x 3 (experimental condition) ANOVA yielded a significant main effect 
of scenario condition, 7(2, 133) = 4.72, ƒ < .05, T|p2 = 0.07. Simple contrast analyses showed that 
individuals receiving a prefabricated scenario rated the texts as more threatening (M = 5.09, SD 
= 0.88) than participants in the control group (M = 4.35, SD = 0.97), /(136) = 3.07,/) < .01, d = 
.80. No other comparisons were significant, />s > .16. 
Mediation Analyses 
W e first conducted a regression analysis with perceived susceptibility as a dependent variable and 
experimental condition as a predictor variable. Only the two scenario conditions (prefabricated 
and self-constructed) were included as the imaginability items were not measured in the control 
group. This analysis yielded a significant effect of scenario condition (B = .44, SE = .20, /> < 
.05) as would have been expected given the ANOVA results already presented. Second, a linear 
regression analysis was performed with scenario condition as a predictor variable and imaginability 
as a dependent variable. Also this effect was shown to be significant (B = .84, SE = .24,/) < .01). 
Third, a linear regression analysis with both imaginability and scenario condition as predictor 
variables and perceived susceptibility as the dependent variable showed that imaginability was a 
significant predictor of perceived susceptibility (B = .22, SE = .08, /> < .01). At the same time, the 
strength of the previously significant regression of scenario condition on perceived susceptibility 
was reduced (B = .25, SE = .20,/) = .21). The Sobel-test of mediation was significant, Z = 2.10, 
p < .05. Thus, as hypothesized, the effect of scenario condition on perceived susceptibility was 
(partly) mediated by imaginability. 
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Discussion 
As predicted, writing a self-constructed risk scenario led to a greater sense of susceptibility to 
Chlamydia than reading a prefabricated risk scenario. It seems that when people write their own 
risk scenario, their ability to imagine risky events with a negative outcome increases, and they use 
this image while estimating the chance of such an event really happening. Hi is line of reasoning 
was supported by the mediation analyses that showed that the effeets of scenario condition on 
susceptibility were mediated by imaginability. 
In contrast with the results of other studies (Gregory et al., 1982; Hendrickx et al., 
1989; Mevissen et al., 2009), offering a prefabricated scenario did not lead to a higher perceived 
susceptibility compared to the control group. A reason for this unexpected outcome may be 
that the prefabricated scenario in this study was less imaginable for the participants (4.58 on a 
scale from 1 = not at all imaginable to 7 = very well imaginable) than expected after it had been 
pretested favourably. 
As expected, the prefabricated scenario generated more threat than the self-constructed 
scenario and the control group, although the difference was only significant in the latter 
comparison. In summary, it seems that a self-constructed scenario leads to more vivid images and 
therefore affects one's perceived susceptibility of getting infected with Chlamydia. It also docs 
not seem to generate more feelings of threat than resulting from receiving general information. 
Consequently, self-constructed scenarios might be helpful in STI risk communication. 
Chlamydia is one of the most common STI, but is also one of the relatively milder ones 
and relatively easy to cure. This leads us to question whether writing a self-constructed scenario 
would also influence feelings of susceptibility to much more severe STIs such as ITIV. A more 
threatening STI could lead more easily to the denial of one's personal susceptibility (Morris et 
al., 1996; Turner DePalma et al., 1996). To study the effect of scenario information on risk 
perceptions of more severe risks, we conducted a second experiment which was similar to the 
first, but included the risk of infection for HIV instead of Chlamydia. 
Study 2b 
The influence of self-constructed risk scenarios on perceived susceptibility to HIV was studied next. 
Method 
Participants and Design 
The sample in this study comprised 63 female and 12 male students attending Maastricht 
University, with ages ranging from 18 to 28 years {M = 20.77; SD =1.87). In this second 
experiment, the same randomisation procedure and design as in Study 2a were used. 
Procedure and Material 
The procedure and material used in Study 2b were identical to those used in Study 2a, except that 
the general information, the scenarios, and the measurements concerned HIV and AIDS instead 
of Chlamydia. The reliability of the susceptibility measure was lower compared to that of Study 
2a but still satisfactory; a = .56. The imaginability measure had similar reliability, a = .81. The 
reliability of the severity measure was extremely low, r = .06, p = .60. Further inspection revealed 
that the severity items were subject to a clear ceiling effect, leading to low variance in the items 
and a low inter-item correlation. On average, all participants rated the severity of HIV very high, 
Mm= 6.85 on a 7-point scale (SDId = 0.33). Because of the ceiling effect, no further analyses were 
performed on the severity items. 
Data Analyses 
The effects of experimental condition and relationship status on the outcome measures were 
analyzed in 2 (relationship: yes vs. no) x 3 (experimental condition: self-constructed vs. 
prefabricated vs. control) ANOVAs. Similar to Study 2a, the imaginability measure was analyzed 
in a 2 (relationship) x 2 (self-constructed vs. prefabricated) ANOVA. 
Results 
Sexual Experience 
The average number of sex partners among the participants was almost three (M = 2.79; SD = 
3.13; Median = 2.00). Average condom use over the past 12 months prior to the study was low 
(M= 1.88; SD = 0.98; Median = 2.00). Among the participants, 37 (49.3%) were involved in a 
serious relationship. 
Perceived Susceptibility 
The 2 (relationship) x 3 (experimental condition) ANOVA showed no significant main effects 
of experimental condition or relationship on perceived susceptibility (ps > .65, r^2 < .007). In 
general, participants perceived their susceptibility to HIV to be low (M = 1.80, SD = 0.65). 
The relationship x experimental condition interaction was marginally significant, F{2, 
69) = 2.85, p = .07, T)p2 = .08. However, separate analyses for those with and those without a 
relationship did not reveal any significant effects for experimental condition,/) = .18, T] 2 = .10, 
and p = .27, r^2 = .07. Analyses of effects of relationship status within conditions revealed that 
the relationship x experimental condition tendency is the result of an effect of relationship in the 
control condition, F[l,23) = 5.86,/ < .05, ti 2 = .20, that does not exist in the scenario conditions, 
p > .12, r) 2 < .10. Participants in the control condition without a steady relationship perceived 
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their susceptibility to HIV somewhat higher (M = 2.06, SD = 0.63) than those with a steady 
relationship (M= 1.51, SD = 0.48). 
Additional Measures 
Imaginability. A relationship x scenario conditions ANOVA with imaginability as dependent 
variable showed a significant relationship x scenario condition interaction, F(l, 46) = 5.76, p 
< .05. Separate analyses for those with and those without a relationship showed an effect of 
scenario condition only for those without a relationship, 7^1, 24) = 8.06, p < .01, r^2 = .25. 
Participants without a relationship writing their own risk scenario rated the imaginability of the 
scenario higher (M = 5.52, SD = 1.09) than those receiving a prefabricated scenario (M = 4.19, 
SD = 1.30). No other significant effects were found, ps > .11. 
Threat. No significant effects were found in the 2 x 3 ANOVA for threat, p > .12, ri2 < .06. In 
general, the information was rated moderately fearful, M= 4.57 (SD = 1.22). 
Discussion 
Neither reading nor writing a risk scenario about contracting an HIV-infection seemed to result 
in a greater sense of susceptibility to HIV. Although a higher degree of imaginability was found 
lor recipients writing their own scenario (but only among those without a serious relationship) 
this did not result in greater perceived susceptibility. 
General Discussion 
In two experimental studies we investigated the effect of scenario-based risk information on 
perceived susceptibility to STI. We expected that reading a prefabricated risk scenario as well 
as writing a self-constructed risk scenario would increase feelings of susceptibility to Chlamydia 
(Study 2a) and HIV (Study 2b). As well, we hypothesized that a self-constructed message would 
affect perceived susceptibility more than a prefabricated scenario because the participant would 
be better able to imagine the event. The results partly confirm these hypotheses. Susceptibility 
perceptions to HIV were not affected by scenario-information. Neither prefabricated nor self-
constructed scenario information generated significant effects. Plowever, participants writing 
their own risk scenario did feel more susceptible to Chlamydia than participants that only received 
general information or a pre-constructed scenario concerning Chlamydia. The prefabricated risk 
scenario did not have any effect on susceptibility perceptions to Chlamydia. Mediation analyses 
confirmed the role of imaginability in bringing about the effect of the self-constructed scenario 
on susceptibility. 
As we suggested, it could be more difficult to influence perceived susceptibility to more 
severe diseases like HIV because it would be too fear arousing. Substantial fear can result in 
defensiveness and denial of one's susceptibility (Mevissen et al., 2009; Morris et al., 1996; Ruiter 
ct al., 2001; Turner DePalma et al., 1996; Witte, 1992 b). Other studies on risk information 
have also found little or no effect on risk perceptions concerning HIV (Mevissen et al., 2009; 
Morris et al., 1996; Turner DePalma et al., 1996). An alternative explanation for our failure to 
find an effect of scenario information on HIV-related susceptibility perceptions is the relatively 
low prevalence of HIV in Western Europe, and especially in the Netherlands (Van Veen et al., 
2007). HIV-infection is a risk that young adults do not perceive as possible in their normal daily 
lives and is considered to occur only in extraordinary circumstances. A scan of the self-written 
scenarios in this study showed that, in general, the content of the stories in the Chlamydia 
study and in the HIV study were similar but that some (16%) extreme stories (e.g., rape, blood 
transfusion accident) were found only among the self-constructed HIV scenarios. However, we 
hasten to add that the current data cannot answer the question of whether a lack of effect on 
perceived susceptibility to HIV is caused by the participants' realistic assessment and knowledge 
of the low infection probability or by denial of their susceptibility to severe risks. 
The prefabricated scenario had no impact on feelings of susceptibility to H I V or 
Chlamydia. Hie Chlamydia study showed that this could be explained by a lower imaginability 
of the prefabricated scenario compared to the self-constructed scenario. As we suggested, the 
influence of scenario information on perceived susceptibility seems to depend on the fit between 
the story-content and the person making the risk assessment. Offering a ready-made scenario that 
everyone can imagine equally well and that does not cause feelings of threat is unrealistic, thus 
supporting the use of self-constructed scenarios (Greene et al., 2003; Mevissen et al., 2009). 
Some limitations of this study should be brought forward. First, only one kind of 
prefabricated scenario message was used in this study while it is possible that a different story 
would have resulted in different outcomes. Second, the study was carried out in a laboratory. 
In field situations, it may be more difficult to motivate people to construct lively scenarios, and 
it may only be possible to replicate the findings in specific situations. Third, the participants in 
this study were all students, and although STI prevention is very relevant for this group, the 
generalizability of the results to other populations still needs to be determined. 
A previous study showed that the participants' relationship status influenced the effect 
of a prefabricated risk scenario on risk perceptions to Chlamydia; perceived susceptibility did 
not change among those involved in a relationship (Mevissen et al., 2009). In this study, the 
relationship status of the recipients was included in the analyses to control for possible moderating 
effects on susceptibility perceptions. Although some effects on the outcome measures were found, 
relationship status only interacted with the experimental conditions in the HIV study and only 
on the imaginability measure. Tlius, in the present study, relationship status did not seem to 
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influence the effect of scenario-information on susceptibility perceptions. Hie moderating role 
of relationship may only occur with prefabricated scenarios and depend on the content of the 
story. In the self-constructed scenario condition, participants themselves may have tailored their 
scenario to their personal situation, including their relationship status. This seems to have led to 
comparable effects on imaginability and susceptibility for individuals with and without a steady 
relationship. 
Additionally, it maybe interesting to see if the influence of scenario-information depends 
on the experience one has with the risk in question, in this case, the experience with (unprotected) 
sex. It is suggested that people's risk judgments arc also based on how easily they find examples 
of the risky event in their memory (availability heuristic, Gilovich et al., 2006). Therefore, i t 
may be difficult for a person who has never experienced intercourse to imagine having unsafe sex 
and becoming infected with an STI. Although in our study the number of participants who had 
never had sexual intercourse was too low to conduct separate analyses based on experience (N = 
13 (9.3%) in Study 2a, N = 8 (10.7%) in Study 2b), repeating the ANOVAs on the susceptibility 
measure and only including participants with sexual intercourse experience revealed a somewhat 
stronger effect of experimental condition in the Chlamydia study, F(2,119) = 4.40, f < .05 , 13 2 
= .07. In subsequent research, it would be interesting to explore the influence of risk experience 
in more detail. 
Based on current research results, we can conclude that writing self-constructed risk 
scenarios offers a good possibility to affect feelings of susceptibility to certain health risks, 
especially when these are not extremely severe. This could be used as a writing assignment in group 
education, or in one-to-one counselling. Further research will be necessary to specify in more 
detail the conditions under which this method is effective, and the conditions in which it is not. 
Chapter 4 
Hie Effects of Multiple Risk Scenario Messages o n 
Perceived Susceptibility to Sexually Transmitted 
Infections 
Based on: Mevissen, F. E. F., Ruiter, R. A. C., Meertens, R. M., & Schaalma, H. P. (in p r e s s ) -
The effects of scenario-based risk information on perceptions of susceptibility to Chlamydia a n d 
HIV, Psychology & Health 
Abstract 
The simulation heuristic of Kahneman and Tversky (1982) suggests that the subjective ease by 
which a risky situation can be mentally construed, positively influences the person's perceived 
susceptibility to the presented threat. Assuming that a detailed outline of how a risky event 
can end up negatively increases the ease of imagination, the authors tested the hypothesis that 
scenario-based risk information enhances pcrceived susceptibility towards contracting a sexually 
transmitted infection (STI). In an experimental design, undergraduate students were exposed to 
different risk message conditions: one scenario, two scenarios, or no scenario (control). The results 
confirmed the hypothesis, but only when more than one risk scenario message was provided. The 
authors concluded that presenting multiple scenario messages could be a feasible method to 
influence risk perceptions. 
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Introduct ion 
Most social cognitive theories of health behaviour include risk perception as one of the main 
determinants of preventive behaviour (Brewer et al., 2007; Catania et al., 1990; Conner & 
Norman, 1995; Milne et al., 2000; Noar, 2007; Weinstein, 1988). Individuals are motivated to 
take preventative actions not only when the negative consequences of a certain risk are perceived 
as severe, but particularly when they perceive themselves to be susceptible to these consequences 
(Floyd et al., 2000; Milne et al., 2000). However, people are often biased and underestimate the 
likelihood that a negative consequence could happen to them personally (Crosby et al., 2000; 
Gilovich et al., 2006; Kilmer et al., 2007). As a result, many prevention programmes provide risk 
information to increase susceptibility perceptions. 
Frequently, risk communication messages include probability information about how 
often a risky activity results in negative consequences (for an overview, see Rothman et al., 1999). 
Statistical evidence is expected to convince people of the likelihood that a risk might happen to 
them personally by presenting the 'objective' facts. However, people seem to have difficulties 
interpreting probability information, even if this information is supported with graphic elements 
(e.g., bar graphs, pie charts) to 'visualise' the risk (Rothman et al., 1999; Weinstein, Sandman, 
& Hallman, 1994). 
The difficulty people experience with understanding probability information makes its 
usability in effectively communicating risks doubtful. An alternative to supplying statistical 
evidence is to provide people with a detailed outline of how a certain risk could happen to them 
(Hendrickx et al., 1989; Rook, 1987; Rothman et al., 1999; Turner DePalma et al., 1996). It 
is suggested that such scenario-based information triggers the simulation heuristic (Gregory et 
al., 1982; Kahnemann &Tversky, 1982). According to this heuristic principle, people mentally 
construct hypothetical event sequences (i.e., cognitive scenarios) when judging a probability; 
the easier it is to imagine a specific event, the higher the perceived probability of the event 
(Heath et al., 1991; Kahnemann &Tversky, 1982). For example, Gregory and colleagues (1982) 
reported that people who imagined themselves utilizing cable television had higher estimates 
of the probability that they would sign up for such a service. In addition, they were more likely 
to subscribe for the service when invited to do so 3 to 4 months later than were those who only 
received information about cable television. Studies conducted by Broemer (2004) and Sherman 
and colleagues (Sherman et al., 1985) further support the hypothesis that the subjective ease 
of imagination affects susceptibility perceptions. That is, participants who read about disease 
symptoms that were relatively easy to imagine evaluated the likelihood of contracting the disease 
as higher than did those who read about symptoms that were difficult to imagine. 
Risk Scenario Information and STI Prevention 
By drawing on the simulation heuristic, the present study tested the effects of" scenario-based 
risk information on pcrceived susceptibility towards sexually transmitted infections (STI). STIs 
are one of the most common infections worldwide (UNAIDS & W H O , 2007; W H O , 2004). 
Nevertheless, most people do not acknowledge their vulnerability to contracting an STI (Crosby 
et al., 2000; Schroder et al., 2001). This underestimation of infection probabilities is one of the 
important reasons that people, especially young adults, do not see the need to protect themselves 
by using condoms (Misovich, Fisher, 8c Fisher, 1997; Van Veen et al., 2007). Providing risk 
scenario information may be a useful tool to increase individuals' risk perceptions to STIs by 
making it easier to imagine hypothetical risky events and thus motivate them to practice safe sex. 
Up to now, there has been limited research on the influence of scenario-based risk 
information and ease of imagination on perceived susceptibility to STI. Turner DePalma and 
colleagues (Turner DePalma et al., 1996) explored the effects of symptom imagination on 
perceived likelihood of contracting HIV or a fictitious disease. They found a positive relationship 
between imagery and susceptibility perceptions, although only the perceived susceptibility 
towards the fictitious disease and not HIV was increased. De Wit, Das, and Vet (2008) found 
that men who have sex with men had higher risk perceptions towards hepatitis B infection after 
reading a personal testimonial of how the central figure in the scenario message became infected 
compared to a control group receiving a message simply stating that men who have sex with men 
are at increased risk for infection with hepatitis B. 
Recently, one of our own studies showed that scenario information seemed to affect 
perceptions of susceptibility to Chlamydia but not HIV (Mevissen et al., 2009). This study 
also demonstrated that relationship status moderated perceptions of susceptibility: only those 
participants who were not involved in a steady relationship felt more susceptible to Chlamydia 
after reading scenario information. Hie above described studies suggest that scenario-based 
information could be a useful method in STI risk communication messages. However, the effects 
seem to be restricted to specific characteristics of the message receiver and the health risk that is 
involved (Greene et al., 2003; Mevissen et al., 2009; Turner DePalma et al., 1996). 
A possible explanation for the moderating effects of risk and receiver characteristics on 
the effects of scenario-based information on risk perceptions is that not each particular scenario 
content might be equally imaginable for everyone. Additionally, due to resistance and denial 
the impact of just reading one single scenario message may be insufficient to enhance the 
imagination of getting involved with a severe risk like HIV (Morris 8c Swann, 1996). However, 
being able to imagine the risky scenario and its consequences is a necessary precondition to 
enhance susceptibility perceptions (Broemer, 2004; Kahnemann 8c Tversky, 1982). Hendrickx 
and colleagues (Hendrickx, Vlek, 8cCalje, 1992; Hendrickx et al., 1989) suggested that providing 
people with multiple risk scenarios may result in a stronger impact on perceived susceptibility. 
This seems reasonable as presenting more risk scenarios increases the availability of examples, 
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making it easier to mentally construct hypothetical risky situations. Moreover, when providing 
multiple scenarios, it is more likely that at least one of the messages will be appealing and 
imaginable for the receiver. Thus, providing multiple risk scenarios could enhance the effect of 
scenario information on perceived susceptibility and might overcome the moderating effects of 
type of health risk and receiver characteristics. To date, however, the effect of presenting more 
than one risk scenario on susceptibility perceptions to health risks has never been tested. 
Overview and Hypotheses 
The present study tested the impact of scenario-based risk information on susceptibility perceptions 
towards STL The effects of two different risk scenarios - descriptions of unsafe sex situations -
were tested: one scenario describing an STI infection in the context of a steady relationship, and a 
second scenario describing an STI infection in the context of a one-night-stand situation (casual 
sex). Participants received either the serious relationship scenario message (SMstclil), the one-
night-stand scenario message (SMns<il), both scenario messages (SM|mi|ii|i|r), or no scenario message. 
Based on previous studies (Mevissen et al., 2009; Turner DePalma et ill., 1996) we considered 
for the moderating effect of type of risk by assessing risk perceptions towards two STI with 
different severity profiles: Chlamydia (relatively low severity) and HIV (relatively high severity). 
In addition, we tested whether relationship status moderated the effect of scenario- information 
on susceptibility perceptions. Moreover, as the imaginability of the described events is expected to 
determine the impact of the scenario messages, it was examined whether imaginability mediated 
the effect of the number of scenario messages on susceptibility perceptions. 
We expected that the influence on perceived susceptibility of providing one single scenario 
message compared to no scenario message would be moderated by type of STI and relationship 
status of the recipient: No effects on imaginability and perceived susceptibility towards HIV were 
expected, while the positive impact on the imaginability and perceived susceptibility regarding 
Chlamydia would be moderated by relationship status. Providing two different scenarios 
simultaneously was expected to enhance the imaginability of unsafe sex situations and to result in 
higher perceived susceptibility compared to presenting only one or no risk scenario, independent 
of relationship status and independent of type of risk. Thus, with the suggested stronger impact of 
multiple risk scenarios, we also expected to change the generally hard-to-influence susceptibility 
perceptions towards HIV infection (Morris ct al., 1996). 
Method 
Participants 
Participants were members of a panel (100,000 members) for Internet research (Flycatcher 
Internet Research, www.flycatcher.nl). Members received an invitation by email to join a study 
about STI. They could sign up to participate by answering a short on-line questionnaire that was 
attached to the invitation. This questionnaire assessed age, gender, and perceived relationship 
status (measured with a single item 'Are you currently involved in a steady relationship; yes - no') 
and was used to select those participants that fulfilled the selection criteria of being between 18 
and 25 years old. It was also used to select an equal number of participants with and without a 
steady relationship as well as equal numbers of male and female participants. 
Among the 4,362 invited panel members, 2,089 (47.9%) persons signed up for the study. 
A total of 1,823 (87.3%) persons fulfilled the selection criteria. Within the restrictions of inviting 
equal numbers of female and male participants and participants with and without a relationship, 
we randomly selected a sample of 433 (23.8%) eligible persons and invited them by e-mail, taking 
care to ensure equal numbers of female and male participants and participants with and without a 
relationship. In the end, 396 people (51.3% females) with an average age of 22.6 years (SD = 2.0) 
agreed to participate in this study, 220 (55.6%) of them being involved in a steady relationship. 
Recipients received credits (250 points) for completing the questionnaire. The credits could be 
exchanged for vouchers (900 pts = 10 euro voucher). 
Study Design and Procedure 
The experiment was delivered through internet. An email was sent to all selected participants 
including a randomly assigned web-link to one of the eight experimental conditions in a 2 (STI: 
Chlamydia vs. ITIV) x 4 (Information: SlVl.isui| vs. SM„ihi1). vs. SMMU|11))K, vs. Control condition) 
between-subjects design. A prc-stratifieation according to gender and relationship status was 
assured. 
Upon entering the website, all participants were first presented with a brief introduction 
to the study, including the subject of research ('In order to improve the information about 
sexually transmitted infections (STI) and HIV we would like to hear your opinion about some 
STI messages.') and a short explanation about the procedure of the study, 'lhe introduction 
further stressed the importance of answering honestly and the anonymous way of data processing. 
After the introduction, all participants received general information about either Chlamydia or 
ITIV. Subsequently, those in the scenario conditions received the scenario information (a casual 
relationship scenario and/or a steady relationship scenario). Participants in the control condition 
received no additional information. 
Next, all participants proceeded with a self-report questionnaire measuring perceptions 
of susceptibility and severity related to Chlamydia or IIIV. Additional measures were included to 
evaluate the recipients'opinion about the information received (imaginability, message acceptance, 
worry) and to check for defensive or biased information processing (Harris tk. Napper, 2005; 
Liberman et al., 1992). Finally, descriptive measures assessed sexual experience and condom use. 
Participants could only proceed through the questionnaire if they answered all questions. On the 
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last page, information about the national institute for STI and AIDS Control in the Netherlands 
was presented in ease the participants were worried about their health status after reading the 
risk information about STI, This information included the telephone number, email-address and 
web-address of the institute (www.soaaids.nl). 
Materials 
General Information 
All participants received general information about either Chlamydia or HIV. A standard 
format was used, including information explaining how infection occurs, the consequences of the 
disease, treatment options, and the indistinctness of the symptoms. It further stressed that many 
people do not know that they are infected with an STI yet they can still infect others. Finally, 
it mentioned the STI detection possibilities by doing an STI-test after a window-phase of two 
weeks (Chlamydia) or three months (HIV). 
Scenario Information 
Two different risk scenarios were used in this study; a casual sex (or one-night stand) scenario 
(SM isuil) and a steady relationship scenario ( S M ^ , ) . Both scenarios were presented as a story 
collected from an STI/HIV chat forum and included a fictitious posting date and name of the 
person that posted the message. Scenarios for male and female participants were identical, 
only the gender of the main character corresponded with the participants' gentler to facilitate 
identification with the described scenario.The sexual relationships described in the messages 
involved heterosexual relationships. A description of the scenarios (male version) is given below. 
Slumlv The scenario message about the risk of STls in a steady relationship describes 
the story of a young man sharing that he and his girlfriend, at some time in their relationship, 
wanted to stop using condoms 'because it is more romantic and pleasant'. They decide to do a 
STI/HIV test before quitting condom use 'just to be sure'. The young man doesn't expect any 
infections because 'even though condoms were not always used in the past, I only had had a few 
serious relationships and never casual partners'. He is shocked when the test result shows that he 
is infected with Chlamydia (HIV), 
SIiilMir The scenario message about the risk of STIs when having sex with a casual partner 
describes the story of a young man telling that he goes clubbing regularly with his friends. He 
often goes to the same bar, as he likes one of the girls working there. He knows she has a 
boyfriend, but nonetheless they enjoy flirting with each other. One evening, after quite a lot of 
alcohol, they end up kissing and having unprotected sex at his house, Hie need to use condoms 
crosses his mind, but due to his drunken state he quickly decides 'oh, I can do it once without.. , ' . 
Some time later, he starts to worry and decides to do a test 'just to be sure', 'Hie test result shows 
that he is infected with Chlamydia (HIV). 
Measures 
All measures employed 7-point Likert scales. Scores were coded such that higher scores indicate 
more of the measured concept. Mean scores were used to index multi-item scales when internal 
consistency was satisfactory (Cronbach's alpha [a] > .65). 
Risk Perceptions 
Hie recipients' perceived susceptibility towards STI infection was measured with a four-item scale 
(a = .68): 'If I think about my sexual behavior, I believe that it is likely that I will get Chlamydia 
(HIV) within one year' (1 = totally disagree, 7 = totally agree)-, 'If I think about my sexual behavior, 
I believe that it is possible that I will get Chlamydia (HIV) within one year' (1 = totally disagree, 
7 = totally agree)4, 'How likely is it that you ever get Chlamydia (HIV)?'(1 = very unlikely, 7 = very 
likely); 'The likelihood that I will ever get Chlamydia (HIV) is very small' (1 = totally agree, 7 = 
totally disagree). 
The perceived severity was measured with three items (a = .82): 'Chlamydia (HIV) is 
very harmful to your health' (1 = totally disagree, 7 = totally agree)-, 'Chlamydia (HIV) is a severe 
disease' (1 = totally disagree, 7 = totally agree)-, 'How bad would it be for you if you contract 
Chlamydia (HIV)?' (1 = not bad at all, 7= very bad). 
Message Evaluation 
The imaginability of the scenario messages was measured with four items (a = .74): 'Could you 
picture yourself well in the situation of the person in the story?' (1 = not at all, 7 = fully)-, 'Could 
you imagine the situation of the person in the story?' (1 = not at all, 7 = fully)-, 'While reading 
the story, I thought that a similar situation could happen to me as well.' (1 = totally disagree, 7 = 
totally agree)-, 'While reading the story, I could vividly imagine the situation.'(1 = totally disagree, 
7 = totally agree). 
The message acceptance scale (a = .79) consisted of six items combining comprehensibility 
of the scenario messages (i.e., 'According to me, the text I read was... 1 = totally unclear, 7 = 
totally clear, 1 = very unreadable, 7 = veiy readable; 1 = very difficult to understand, 7 = very easy 
to understand), credibility of the information (i.e., 'According to me, the text I read was ... 1 = 
very implausible, 7 = very plausible-, 1 = very unrealistic, 7 = very realistic'), and perceived personal 
importance of the information (i.e., "The text about Chlamydia (HIV) is also important for me 
personally; 1 = totally disagree, 7 = totally agree'). 
Finally, the degree of worry after reading the scenario message was measured with one 
item, 'To what extent did the text worry you?' (1 = not at all, 7 = completely). 
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Sexual Experience and Sexual Safety 
Sexual experience was measured by assessing the total number of sex partners so far. Furthermore, 
condom use over the past 12 months with steady partners as well as with casual partners was 
assessed (1 = never, 2 = sometimes, 3 = usually, 4 = always). A measure for the number of sex 
partners over the past 12 months was combined with the measures for condom use over the past 
12 months resulting in a measure for sexual safety [0 = no sex, 1 = safe sex (i.e., always using 
condoms), 2 = unsafe sex (i.e., usually, sometimes or never using condoms)]. 
Data Analysis 
To test for the effect of the number of scenario messages on the outcome measures and the 
moderating roles of relationship status and disease severity 2 (STI: Chlamydia vs. ITIV) x 2 
(Relationship status: yes vs. no) x 4 (Scenario information: S M . ^ , vs. SMCKU|| VS. SMMUL k vs. 
control) analyses of variance were conducted while controlling for differences in sexual experience 
and sexual safety among participants (ANCOVA). The covariates were included to take into 
consideration the possible influence of personal experience (i.e., previous sexual behaviour) on the 
effect of scenario information on susceptibility perceptions (Gerrard, Gibbons, 8c Reis-Bergan, 
1999; Weinstein, 1989). Two participants that did not report their total number of sex partners 
were excluded from the analyses. When significant effects of scenario information were obtained, 
planned contrast analyses were conducted to examine whether 1) the one scenario condition 
differed from the control condition and 2) the multiple scenario condition differed from the 
groups receiving a single or no scenario. 
Results 
Sexual Experience and Sexual Safety 
The average number of lifetime sex partners among the respondents was close to four ( M = 
4.11, SD = 4.94; Median = 3.00). Of those engaging in sexual intercourse with regular partners, 
43.8% of the respondents indicated that they never used condoms in the past 12 months, 28.6% 
sometimes, 12.2% most of the time, and 15.5% indicated they always used a condom (M = 1.99, 
SD = 1.09). For those engaging in sex with casual partners, the percentages of condom use were 
19.8%, 20.7 %, 16.4% and 43.1%, respectively (M = 2.83, SD » 1.19), The resulting sexual safety 
measure indicated that 11.9% engaged in no sex in the 12 months preceding the study; 16.9% 
engaged in safe sex, and 71.2% engaged in unsafe sex (M = 1.59, SD = 0.69). Chi-square analyses 
revealed that demographic variables, sexual experience, and condom use were equally distributed 
across study conditions [ps > .05). 
Outcome Measures 
Table 1 presents the mean scores on the outcome measures for those with and without a 
relationship across each experimental condition. 
Risk Perceptions 
W e found a significant main effect of scenario information on the measure ofperceived susceptibility, 
7(3, 376) = 2.69, p < .05, r^2 = .02. Planned contrast analyses showed that recipients receiving 
both the relationship scenario and the casual sex scenario (SMmu|ti ^ rated their susceptibility 
significantly higher (M = 2.42, SD = 1.06) than did those in the control group receiving no 
scenario information ( M = 2.13, SD = 0.99), /(392) = 2.72, p < .01, ^ = .28. Additionally, those 
receiving both scenarios scored higher than those receiving only the relationship scenario 
(MSMstcK|ji = 2.15, SD = 0.92), /(390) = 2.02, ƒ> < .05, d = .27, but not significantly compared to 
those receiving only the casual sex scenario (MSMosui1 = 2.21, SD = 0.97), /(390) = 1.47, p = .14, d 
= .21. No significant differences were found on perceived susceptibility between recipients that 
received only the relationship scenario or only the casual sex scenario and those in the control 
group (ps > .23). 
In addition, we found main effects of STI, 7(1, 376) = 16.79, p < .001, 11 2 = .04, and 
relationship status, 7(1, 376) = 50.83, p < .001, r^2 = .12, and a significant interaction cliect of 
STI x relationship, 7(1, 376) = 6.69, p < .05. Separate analysis for those with and those without 
a relationship revealed that the main effect of STI was only significant for participants without a 
relationship, 7(1, 166) = 17.68, p < .001, r^2 = .10, showing higher susceptibility perceptions for 
those who had received information about Chlamydia (M= 2.88, SD = 1.08) compared with those 
that had received information about H I V (M= 2.28, SD = 0.93). For those in a steady relationship 
(M= 1.94, SD = 0.84), no effect of STI was found, 71(1, 208) = 1.34, p = .25, r | 2 = .006. 
A main effect of STI was found on the measure of perceived severity, 7(1, 376) = 96.16, 
p < .001, T)p2 = .20. Participants who received information about HIV rated the disease as more 
severe (M = 6.64, SD = 0.78) than those who received information about Chlamydia (M = 
5.74, SD = 1.00). These effects were qualified by a significant 3-way interaction effect of STI x 
relationship x scenario-information, 7(3, 376) = 2.92,p < .05. A split analysis on STI showed no 
significant differences on severity between any of the conditions in the ITIV-group (ps > .59). For 
the Chlamydia-group a significant interaction effect of relationship x scenario-information was 
found, 7(3,179) = 3.11 ,p < .05. However, separate analyses for recipients with and those without 
a relationship showed no significant effects of scenario-information, 7(3, 95) = 2.14, p = 0.10, t^2 
= .06 and 7(3, 82) = 1.51, p = .22, q 2 = .05, respectively. 
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Table 1. Mean scores (SD) for the dependent variables for each experimental condition 
and separate for participants with and without a relationship 
Relationship 
NO YES 
Chlamydia H I V Chlamydia H I V 
Susceptibility Control 2 . 6 9 ( 1 . 2 S ) 2 . 0 0 ( 0 . 7 4 ) 1 . 9 6 ( 0 . 8 8 ) 1 . 9 2 ( 0 . 8 8 ) 
SM , ste.uly 2 . 7 9 ( 0 . 9 4 ) 2 . 4 1 ( 0 . 9 9 ) 1 . 8 7 ( 0 . 7 3 ) 1 . 7 5 ( 0 . 7 0 ) 
SM , IMMMI 2 . 7 8 ( 1 . 0 6 ) 2 . 2 5 ( 0 . 9 1 ) 1 . 9 1 ( 0 . 9 3 ) 2 . 0 2 ( 0 . 8 1 ) 
SM ,. , multiple 3 . 2 5 ( 1 . 0 2 ) 2 . 5 0 ( 1 . 0 4 ) 2 . 3 0 ( 0 . 9 5 ) 1 . 8 3 ( 0 . 7 7 ) 
Severity Control 5 . 5 7 ( 1 . 2 6 ) 6 . 3 9 ( 0 . 9 0 ) 5 . 6 3 ( 0 . 8 0 ) 6 . 7 4 ( 0 . 6 0 ) 
SM, . MtMily 6 . 0 5 ( 0 . 6 9 ) 6 . 5 8 ( 0 . 9 0 ) 5 . 6 3 ( 1 . 0 0 ) 6 . 6 9 ( 0 . 8 1 ) 
SM , WlMl.l 5 . 7 3 ( 1 . 0 5 ) 6 . 4 9 ( 0 . 9 2 ) 5 . 7 1 ( 1 . 1 2 ) 6 . 7 6 ( 0 . 3 7 ) 
SM ,. , imiltipk' 5 . 4 1 ( 1 . 0 1 ) 6 . 6 8 ( 1 . 1 3 ) 6 . 2 2 ( 0 . 8 3 ) 6 . 6 6 ( 0 . 6 3 ) 
Imaginability Control — — -
SM, . «tlMlV 4 . 9 6 ( 1 . 4 8 ) 4 . 9 9 ( 0 . 9 0 ) 4 . 7 2 ( 1 . 1 1 ) 4 . 6 7 ( 1 . 1 3 ) 
SM  5 . 0 0 ( 0 . 9 9 ) 4 . 7 3 ( 1 . 2 7 ) 4 . 0 3 ( 1 . 4 3 ) 4 . 1 5 ( 1 . 1 2 ) 
«M   5 . 2 3 ( 1 . 4 0 ) 4 . 9 3 ( 1 . 3 3 ) 4 . 8 1 ( 1 . 0 6 ) 4 . 7 1 ( 1 . 1 6 ) 
Message Control 5.52 (0.97) 5 . 7 9 ( 1 . 0 5 ) 5 . 4 8 ( 0 . 8 6 ) 5 . 6 8 ( 0 . 6 8 ) 
acceptance SM, . MCiUly 5 . 9 0 ( 0 . 8 2 ) 5 . 5 9 ( 0 . 9 1 ) 5 . 4 3 ( 0 . 9 0 ) 5 . 5 1 ( 0 . 8 5 ) 
8 M „  5 . 9 7 ( 0 . 7 2 ) 5 . 8 0 ( 0 . 9 1 ) 5 . 5 1 ( 0 . 5 5 ) 5 , 4 6 ( 1 . 0 6 ) 
SM . . . imilrtplL* 5 . 8 3 ( 0 . 8 6 ) 5 . 6 5 ( 1 . 3 2 ) 5 . 5 4 ( 0 . 8 6 ) 5 . 3 7 ( 1 . 0 0 ) 
Worry Control 2 . 7 9 ( 1 . 7 2 ) 2 . 2 9 ( 1 . 4 3 ) 2.71 ( 1 . 4 6 ) 1 . 9 4 ( 1 . 1 3 ) 
SM , '•iMily 3 . 9 0 ( 1 . 3 3 ) 4 . 1 0 ( 1 . 4 5 ) 3 . 0 0 ( 1 . 4 4 ) 2 . 6 7 ( 1 . 5 2 ) 
SM , t il stui] 3 . 7 3 ( 1 . 3 9 ) 3 . 3 3 ( 1 . 7 1 ) 2 . 4 2 ( 1 . 5 8 ) 2 . 9 7 ( 1 . 2 7 ) 
SM ,, , 3 . 5 9 ( 1 . 5 3 ) 3 . 7 4 ( 1 . 4 3 ) 3 . 2 7 ( 1 . 6 6 ) 3 . 5 9 ( 1 . 8 0 ) 
Note. All questions used 7 -point scales. No scores were obtained for imaginability in the control group as 
this group did not read scenario information. 
Message Evaluation 
Imaginability. Hie analyses showed a significant main effect of scenario-information on 
imaginability, F{2, 276) = 3.07, p < .05, r|p2 = .02. Contrast analyses showed that those who 
received both scenarios (M= 4.90, SD = 1.23) rated the imaginability of the scenarios higher than 
those who received only the casual sex scenario (M = 4.43, SD = 1.26), ({287) = 2.36, p < .05, d = 
0.38, but not than those receiving only the relationship scenario (M = 4.82, SD = 1.16), /(287) = 
0.51, p = .61, d = .07. Also, a significant main effect of relationship was found, 7(1, 276) = 18.97, 
p < .001, r^2 = .06. Participants involved in a steady relationship at the time of measurement 
reported lower scores of scenario imaginability (M = 4.51, SD = 1.20) than participants not 
involved in a steady relationship (M = 4.97, SD = 1.23). 
Message Acceptance. We found a main effect of relationship, 7(1, 376) = 4.19, p < .05, 
r^2 = .011. Participants without a relationship had higher scores on message acceptability (M 
= 5.75, SD = 0.96) than did those with a relationship (M = 5.50, SD = 0.85). No other effects 
were found, ps > .31, r|p2 < .008. In general, the messages were perceived as acceptable (M = 
5.61, SD = 0.91). 
Worry. A main effect of scenario-information on perceived worry was found, F{3, 376) 
= 11.13, p < .001, ri^ = .082. Planned contrast analyses showed that all recipients receiving 
scenario-information (MSMstcaJy - 3.34, SD = 1.54 vs. MSMcj>m| = 3.07, SD = 1.53 vs. MSMmlil,. ,lc 
= 3.54, SD = 1.64) scored higher on the measure of wony than did recipients in the control 
group (M= 2.39, SD = 1.45), /(390) = 4.58, / < .001, d= .64, /(390) = 3.33, p < .01, d= .46, and 
/(390) = 5.10,p < .001, d = .74, respectively. Additionally, those receiving both scenario messages 
reported more worry than did those who received only the casual sex scenario, /(390) = 1.96, 
p = .059, d - .30, but not compared to those who received only the relationship scenario (p = 
.55). Furthermore, a main effect of relationship emerged, 7(1, 376) = 17,66, p < .001, r| 2 = .05, 
indicating that participants with a steady relationship reported less worry (M = 2.81, SD = 1.55) 
than those without a steady relationship (M= 3.40, SD = 1.60). 
Mediation Analyses 
According to the simulation heuristic, it is the ease of imagination that influences susceptibility 
perceptions. W e conducted mediation analyses to assess whether the effect of scenario-information 
on perceived susceptibility was mediated by the imaginability of the scenario messages. Following 
the design of the study and the factorial findings on perceived susceptibility, the analyses were 
restricted to those participants who received scenario information and contrasted those that 
received both scenario messages with those who received only one message. In accordance with 
the procedures suggested by Baron and Kenny (1986), we contend that imaginability would 
mediate the effect of receiving two scenario messages versus one scenario message on perceived 
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susceptibility if the following conditions are fulfilled: (1) variations in the number of scenario 
messages account for significant variance in perceived susceptibility, (2) variations in the number 
of scenario messages cause significant variance in imaginability, (3) variations in imaginability 
cause significant variance in perceived susceptibility while controlling for the number of scenario 
messages, and at the same time (4) the significant influence of the number of scenario messages 
on perceived susceptibility declines. Conditions 2 and 3 together imply condition 4 (MacKinnon, 
Lockwood, Hoffman, West, 8c Sheets, 2002). 
Linear regression analyses showed that (1) the effect of the number of scenario messages 
on perceived susceptibility was significant, B = 0.25, SE = .11, p < .05, whereas (2) its effect on 
imaginability approached significance, B = 0.28, SE = .15, ƒ> = .07. In addition, (3) the effect of 
imaginability on perceived susceptibility while controlling for the number of scenario messages 
was significant, B = 0.19, SE = .05, p < .001, while at the same time (4) the influence of the 
predictor on perceived susceptibility was reduced by 30%, B - 0.17, SE = .12, p = .14. W e 
further used Solid's Z test to determine whether the reduction in the strength of the effect of 
the predictor on perceived susceptibility, following the inclusion of imaginability, significantly 
differed from zero, thus indicating mediation. Hie test of the mediation effect was significant, 
Sobel's Z = 1.68, p = .05 (one-tailed), suggesting that imaginability mediated the effect of the 
scenario-information on perceived susceptibility for those receiving both risk scenarios versus 
those who received only one message. 
Discussion 
In this study, we examined the effects of scenario-based risk information and the impact of multiple 
risk scenarios on imaginability and perceived susceptibility to STL We expected that the influence 
of one single risk scenario would depend on the type of STI involved and on the relationship status 
of the participant. In addition, we expected that providing multiple risk scenarios simultaneously 
would enhance the impact on imaginability and perceived susceptibility compared to presenting 
only one scenario ami would therefore influence risk perceptions regardless of relationship status 
and STI-type. Hie data partly supported our hypotheses. Although susceptibility perceptions did 
not change after reading only one risk scenario compared with receiving no scenario information, 
reading two scenario messages did result in higher risk perceptions towards Chlamydia as well 
as towards HIV infections and regardless of relationship status. Mediation analysis suggested 
that increased imaginability mediated the advantage of receiving two as opposed to merely one 
scenario message, thus supporting the simulation heuristic. 
What can explain the lack of effect on perceived susceptibility among participants receiving 
just a single scenario? Despite findings of former studies, it might be that in our study reading 
one risk scenario was not enough to trigger participants' imagination about getting infected with 
an STI and subsequently it did not affect susceptibility perceptions. However, the imaginability 
scores do not fully underline this suggestion: since the scores for participants receiving only the 
relationship scenario were similar to the scores of participants receiving two scenario messages. 
Still susceptibility perceptions only changed in the latter group. It might also be that our risk 
messages increased feelings of worry or fear, which in turn could have led to rejection of the risk 
message (Blumberg, 2000) and denial of one's susceptibility (Ruiter et a l , 2001). Worry was 
indeed significantly higher among the participants who received scenario information compared 
to those who received no scenario information. Now the content of multiple potentially risky 
situations might have been more difficult to derogate than just one scenario message, thus resulting 
in more denial of one's susceptibility among those receiving a single versus those receiving two 
scenario messages. However, our message acceptance measure did not support this suggestion; 
participants who received one scenario message did not reject the message more than those who 
received two scenario messages. 
Alternatively, providing individuals with multiple examples of risky events might add to 
a feeling of an increased number of potentially risky situations (Schwarz & Vaughn, 2006). In 
other words, with more scenarios one increases the feeling of a high risk probability just because 
of the number of examples. Thus, it may not be the content of the stories which aid in imagining 
an event and therefore influences susceptibility perceptions but rather the simple fact that a 
higher number of stories implies that the risk happens more frequently. 
To control for possible moderation of the effect of scenario-based risk information on 
perceived susceptibility, type of STI and relationship status were included in the experimental 
design. Our data showed main effects of type of STI and of relationship status. However, no 
significant interaction effects between STI or relationship status and scenario information were 
found, indicating that neither variable influenced the effect of scenario information on STI 
susceptibility perceptions in this study. Contrary to former studies that used scenario-based risk 
information (Mevissen et al., 2009; Turner DePalma et al., 1996), we were able to influence the 
normally rigid susceptibility perceptions to HIV by presenting two risk scenarios simultaneously. 
Additionally, even though participants with a relationship rated the imaginability of the scenarios 
lower and accepted the information less than those without a relationship, relationship status did 
not cause a denial of personal susceptibility, even if the topic of the scenario-information was 
very relevant and thus could have been more threatening (Liberman et al., 1992; Mevissen e t 
al, 2009; Weinstein, 1989). As hypothesized, it seems that the impact of multiple risk scenarios 
on imaginability and perceived susceptibility was strong enough to overrule the influence of r isk 
characteristic and characteristics of the message receiver. 
Hie present results should be interpreted with some caution. First, even though w e 
tested two kinds of STI with different risk profiles, the results do not automatically imply t h e 
generalizability of the results to other kinds of risks. Second, imaginability mediated the effect 
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of number of scenarios on susceptibility, but the imaginability and risk perception scores did 
not match fully in the predicted direction: those receiving only the relationship scenario had 
imaginability scores corresponding to those receiving two scenario messages; yet, susceptibility 
perceptions increased only in the latter group. Finally, although the main effects of scenario 
information on susceptibility and imaginability were significant, the effect sizes were relatively 
small indicating a small impact of the scenario messages on susceptibility perceptions. 
Our study adds to the research on the simulation heuristic by showing that risk scenario 
information, when including multiple scenarios, can increase the imaginability of the event 
and affect perceived susceptibility. It further suggests that scenario-based risk information can 
influence risk perceptions to STI regardless of the characteristics of the disease and regardless of 
the personal situation of those making the risk judgment. In this way, our study supports the idea 
that scenario-based risk information can be a useful and practical tool to communicate risks in 
health prevention interventions. 
Chapter 5 
Testing Implicit Assumptions and 
Explicit Recommendations 
The Effects of Single Incident and Cumulative 
Probability Information on Risk Perception to 
Sexually Transmitted Infections 
Partly based on: Mevissen, F.E.F., Schaalma, H.P., Ruiter, R„ 8c Meertens, R .M. (2008). Het 
effect van informatie over het cumulatieve risico van onveilige seks op risicopercepties aangaande 
Chlamydia en HIV [The influence of information regarding the cumulative risk of unsafe sex 
on risk perceptions for Chlamydia and ITIV], In J. Karremans, B. Beersma, R. Custers, F, van 
Harreveld, 8c W. van Rijswijk (Eds.), Jaarboek Sociale Psychologic 2007. Groningen: ASPO Pers. 
Mevissen, F.E.F., Meertens, R.M, Ruiter, R.A.C., 8c. Schaalma, H.P. (accepted for publication). 
Testing implicit assumptions and explicit recommendations. The effects of probability information 
on risk perception. Journal of Health Communication 
Abstract 
When people underestimate a risk, often probability information is communicated because of the 
implicit assumption that it will raise people's risk estimates. Also, scientific literature suggests 
that stressing the cumulative aspects of a risk might lead to higher susceptibility perceptions 
than only emphasizing the single incident probability. However, empirical evidence that supports 
the effectiveness of the suggested strategies is lacking. In two studies, we examined whether 
cumulative and single incident probability information on sexually transmitted infections 
leads to higher perceived susceptibility for Chlamydia and HIV. Contrary to assumptions and 
recommendations, results showed that both types of probability information may result in people 
feeling less susceptible towards Chlamydia and having less intention to reduce the risk. For HIV, 
no effects were found. These results contradict implicit assumptions and explicit recommendations 
concerning the effects of cumulative probability information on risk perceptions. 
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Introduction 
Perceptions of personal risk affect preventive behavior (Brewer et ah, 2007; Van der Pligt, 1998). 
Especially perceived personal susceptibility is usually regarded as a necessary, although not 
sufficient condition for people to make healthier behavior choices (Floyd et al., 2000; Milne et al., 
2000). Therefore, when people tend to underestimate a health risk, risk communication messages 
try to affect susceptibility perceptions, often by including probability information (Rothman 8c 
Kiviniemi, 1999). Implicitly, the idea behind providing probability information is that it will 
improve risk judgments by presenting the objective facts (Weinstein, 1999). 
However, scientific literature argues that people have difficulty understanding probability 
information and the precise effects on perceived susceptibility are not yet entirely clear (for 
overviews see: Rothman 8c Kiviniemi, 1999; Weinstein, 1999). Additionally, the impact of 
probability information on susceptibility perceptions seems to be influenced by other factors, like 
for example the magnitude of the probability and the severity of the consequences of the risk (De 
Hoog et al., 2005; Wogalter, Young, Breisford, 8c Barlow, 1999), motivational processes (Blanton 
8c Gerrard, 1997), and the context in which the risky activity takes place (Weber et al., 1990). 
Furthermore, it seems plausible that experience with the risky activity and a priori ideas about risk 
probability and susceptibility determine the effect of probability information on risk estimates; 
people may only change their susceptibility perceptions after reading probability information 
when this information is different from what they expected in advance (but see: Renner, 2004). 
Altogether, it is unclear whether using probability information in risk communication always has 
the intended effect on risk perception. 
Another important aspect of risk communication messages is that often only single 
incident probabilities are mentioned. Yet, we are often not exposed only once to a hazard but 
repeatedly. Risks that are small in the short-term can accumulate and become rather large in the 
long-term. For example, the probability of getting injured in a car accident driving only once is 
very small. In a lifetime, however, this likelihood increases seriously (Slovic et al., 1978). People 
tend to underestimate the cumulative aspect of risks; they do not seem to realize that probabilities 
can quickly add up (Doyle, 1997; Fischhoff, 1989; Shaklee 8c Fischhoff, 1990). Therefore, it is 
suggested that risk communication should emphasize cumulative probability instead of the single 
incident probability, especially when the latter is low (Fuller et al., 2004; Holtgräve et al., 1995). 
Yet, empirical support for this suggestion is lacking1. 
In two studies we examined the effects of cumulative and single incident probability 
information on perceived susceptibility towards sexually transmitted infections (STI). Hie 
probabilities of contracting an STI are often underestimated (Crosby et al., 2000; Klein et 
al, 2003). Besides, the likelihood of getting infected accumulates over time with repeated 
unprotected sexual encounters and an increasing number of partners. Finally, also STI/HIV 
educational materials include probability information such as information regarding prevalence 
and infectiousness (see e.g. http://www.soaaids.nl/downloads or http://www.pamf.org/teen/sex/ 
std/) while scientific literature hardly provides research that specifically explored how and if STI-
related risk perceptions may be influenced using risk information (De Wit, Das, & Vet, 2008; 
Glanz & Yang, 1996). Hence, STI are a useful example to study the effects of (cumulative) 
probability information. 
The aim of this study was to examine whether using cumulative probability information 
would be an effective strategy to positively influence STI-related risk perceptions compared to 
single incident probability information. Because there is debate in the literature about whether 
numerical or verbal expressions of probabilities are preferable (for an overview, see Visschers et 
al., 2009), the effects of verbal (Study 4a) as well as numerical probability information (Study 4b) 
on perceived susceptibility were investigated. Furthermore, two types of STI that differ in their 
characteristics were used to get additional insight in the generalizability of results: Chlamydia 
(relatively high infection probability, relatively low severity) and HIV (relatively low infection 
probability, relatively high severity). 
First, and based on previous suggestions, we expected that participants receiving 
cumulative probability information, regardless of being verbal or numerical, would have higher 
perceived susceptibility for both Chlamydia and HIV than those receiving only single incident 
probability information. Second, we expected that participants receiving solely single incident 
probability information would have a higher perceived susceptibility than those receiving no 
probability information, but only when the single incident probability of getting infected is high 
(Chlamydia), and not when the single incident probability of getting infected is low (HIV). 
Our presupposition is that in the case of Chlamydia people underestimate the relatively high 
(single incident) probability of getting infected, while this is not the case with the relatively low 
infectiousness of HIV (Pinkerton, Wagner-Raphael, Craun, & Abramson, 2000; Tversky & 
Kahneman, 1982). 
Study 4a 
W e first studied the effects of single incident and verbal cumulative probability information on 
perceived susceptibility to STI. 
Methods 
Participants 
Participants were members of a panel (100.000 members) for internet research. In total, 4,362 
persons of the panel with ages ranging between 1 8 - 2 5 years were invited by e-mail to fill 
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in a questionnaire by which they could be selected to participate in a study about STI. Hie 
questionnaire assessed intercourse experience (i.e., 'Did you ever had sex?', yes/no), perceived 
relationship status (i.e., 'Are you currently having a steady relationship?', yes/no), and gender and 
was used to select only those people that had intercourse experience. Additionally, it was used to 
ensure an equal number of males and females and of participants with and without a relationship 
(Canin et al., 1999; Comer & Nemeroff, 2000). Of the invited people, 2,089 (47.9%) responded, 
of whom 1,823 (87.3%) fulfilled the selection criteria. Among the eligible persons, a random 
sample of 431 recipients (23.6%) was selected and invited by e-mail to participate in the study. In 
the end, 373 persons (48.3% male) did actually engage in the study. Among those, 201 (53.9%) 
were involved in a relationship at the time of measurement. Hie mean age of the participants 
was almost 23 years (M = 22.8, SD = 2.0). Participants received vouchers for completing the 
questionnaire. 
Study Design and Procedure 
Selected participants received, by e-mail, a web-link to one of the eight experimental conditions 
in a 2 (STI: Chlamydia vs. ITIV) x 2 (single incident probability information: yes vs. no) x 
2 (cumulative probability information: yes vs. no) between-subjects design. Assignment to 
conditions was random; however, a pre-stratification according to gender and relationship was 
assured (Mevissen et al., 2009). 
Upon entering the website, participants were presented a brief introduction to the study, 
including the subject of research ('we would like to hear your opinion about some information 
concerning Sexually Transmitted Infections.') and the study procedure. Anonymity of data 
processing was emphasized. After the introduction, general information about either Chlamydia 
or HIV followed. Then, depending on the condition they were assigned to, they did or did not 
receive single incident and/or cumulative probability information. 
Subsequently, perceived susceptibility to Chlamydia or HIV was measured with a self-
report questionnaire that included also items on intended risk reduction and risk knowledge 
difference. A measure evaluating the participants' acceptation of the information (message 
acceptance) was included to check for defensive or biased information processing (Harris &c 
Napper, 2005; Liberman et al., 1992). Participants could only proceed through the questionnaire 
if they had answered all questions. Finally, sexual experience and condom use were assessed. 
Hie sexual experience questions were not obligatory. On the last webpage, participants received 
information about the STI/HIV information helpline in case they were worried about their health 
status after reading the risk information about STL This information included the telephone 
number, e-mail address, and the web-address of the national institute for STI and AIDS Control 
in the Netherlands (www.soaaids.nl). 
General information. Basic information about either Chlamydia or ITIV" was provided to ensure 
similar knowledge about the disease among all participants, including information on how one 
gets infected, the infection's consequences, treatment options, and the indistinctness of the 
symptoms. Finally, information about the possibilities for testing after a window phase of two 
weeks (Chlamydia) or three months (HIV) was added. 
Probability information. The chance to get infected with an STI by having unsafe sex 
depends on the likelihood that a partner is infected, the number and type of sexual contacts, 
and the infectiousness of the disease. Hie statistical risk information included in this study was 
restricted to data concerning the prevalence and the infectiousness of STI. The information 
was based on data provided by national health organizations (National Institute for STI and 
AIDS Control in the Netherlands, www.soaaids.nl; Dutch National Institute for Public Health 
and Environment, www.rivm.nl; accessed in 2005). The data sources were added under the risk 
information messages to make people conscious of the trustworthiness of the data (Glanz &. 
Yang, 1996). All participants in the experimental conditions received information about the total 
number of STI infections within the Netherlands each year (100,000), the percentage and number 
of yearly Chlamydia (60% or 60,000) vs. HIV (4.5% or 4.500) infections, and the percentage 
of heterosexual adolescents among the infected (Chlamydia: 75%, HIV: 0.01%). Additionally, 
participants received single incident and/or cumulative probability information. 
The single incident probability information stated the likelihood of contracting Chlamydia 
or HIV from an infected partner after a single unprotected sexual encounter (Chlamydia: 50-70%, 
HIV: 0.1-2.0%). The cumulative probability information was derived from the recommendations 
of Holtgräve and colleagues (Holtgräve et al., 1995), p. 30) and stated: "Every time that you have 
sex without condoms, you have a probability to get infected with Chlamydia (HIV). Hie more 
often you have unsafe sex, the higher your probability to get infected with Chlamydia (HIV) in 
the end. Besides, if you have multiple partners, your probability of meeting someone infected 
with Chlamydia (HIV) increases and so your likelihood to get infected increases too." 
Measures 
Hie perceived susceptibility measures and the additional measures were answered on 7-point 
Likert scales. Mean scores were used to index multi-items scales with satisfactory internal 
consistency (Cronbach's a > .65). Scores were coded such that higher scores indicate more of the 
measured concept. 
Check of presupposition. To get insight in whether we were right in our presupposition that 
in the case of Chlamydia (but not HIV) people underestimate the probability of getting infected 
beforehand, one item measured participants' perceived risk knowledge difference; 'Is the probability 
of catching Chlamydia (HIV) smaller or bigger than you thought in advance?' (1 = much smaller, 
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7 = much bigger). 
Dependent measures. Participants' perceived susceptibility was assessed with a six-item scale 
(a = .83): e.g., 'How likely is it that you will ever get Chlamydia (HIV)?' (1 = very unlikely, 7 = 
very likely). Additionally, five items (« = .90) measured intended risk reduction4, e.g., ' D o you plan 
to change your current sexual behavior in order to reduce your probability to get Chlamydia 
(HIV)?' (1 = definitely not, 7 = definitely). A message acceptance scale (a = .81) was construed 
by combining three items assessing the comprehensibility of the information (e.g., 'According 
to me, the text I have read was...' 1 - very unclear, 7 = very clear), with two items assessing 
the credibility of the information (i.e., 'According to me, the text I have read was ..." 1 = very 
incredible, 7 = very credible) and one item measuring the perceived personal importance of the 
information ('The text about Chlamydia (HIV) is also important for me personally', 1 = totally 
disagree, 1 = totally agree). 
Sexual experience and condom use. Participants were asked to report on their total number 
of sex partners so far. Additionally, they were asked to indicate their condom use with steady 
partners as well as with casual partners over the past 12 months preceding the study (1 = never, 2 
= sometimes, 3 = usually, 4 = always). No definition of steady vs. casual partner was provided as we 
were interested in the perceived partner status (Reisen & Poppen, 1999). 
Data Analysis 
The presupposition check (risk knowledge difference measure) was analyzed using one sample t-
tests to see how the Chlamydia conditions differed from the scale centre (test value = 4). The 
same analysis was done for HIV. 
As (not) being involved in a steady relationship could moderate the effects of risk 
information on susceptibility to STI (Canin et al., 1999), relationship status (yes/no) was included 
in the design2. The effects (»('probability information on the outcome measures and the moderating 
role of relationship status were analyzed in a 2(STI: Chlamydia vs. HIV) x 2(single incident: yes 
vs. no) x 2(cunuilative: yes vs. no) x 2(relationship status: yes vs. no) analyses of variance. To 
control for differences in risk experience among the participants, the number of sex partners was 
included as a covariate in the analyses (ANCOVA). In case of interactions, planned contrast 
analyses were computed. The effect of relationship status was only reported on in case it concerned 
a significant interaction effect with probability information (single incident and/or cumulative). 
Results 
Sexual Experience and Condom Use 
The sexual experience and condom use measures were facultative, nevertheless they were answered 
by all participants (N = 373). The average number of life time sex partners among the recipients 
was reaching S (M= 4.56, SD = 6.56) with Median = 3.00. Among the 298 participants indicating 
to have had sex in the past 12 months preceding the study, 41.6% indicated that they had never 
used a condom, 30.9% sometimes, 10.4% usually, and 17.1% always when having sex with a 
steady partner (N = 298) while 24.4% never had used condoms, 9.2% sometimes, 16.0% usually, 
and 50.4% always when having sex with a casual partner (N = 119). The sexual experience and 
condom use variables were equally distributed among study conditions (/>s > .05). 
Check of Presupposition 
One sample t-tests on the risk knowledge difference measure (test value = 4) showed that in general 
participants in the Chlamydia-group indicated that the probability of getting infected with 
Chlamydia was higher than they thought in advance (M = 4.59, SD = 1.32), t (187) = 6.10, p < 
.001. Participants in the HIV group indicated that the probability of getting infected with HIV 
was lower than they thought in advance (M = 3.73, SD = 1.19), /(184) = -3.09, p = .002. These 
findings are partly in line with what we expected, although we had not specifically anticipated 
that people would rate the probability of getting infected with HIV actually lower than they 
thought in advance. 
Dependent Measures 
For the perceived susceptibility measure, the analyses showed a statistically significant main effect of 
STI, F(l, 356) =23.42,p < .001, >/ƒ= .06. The perceived susceptibility to Chlamydia ( M = 2.62, SD 
= 1.30) was higher than the perceived susceptibility to HIV (M= 2.08, SD = 0.92). However, the 
main effect should be interpreted in the light of a higher-order STI x cumulative interaction effect, 
Z^l, 356) = 3.85, p = .05. Separate analyses for participants receiving Chlamydia information and 
those receiving information about HIV showed that participants receiving cumulative probability 
information about Chlamydia tended to score lower on perceived susceptibility (M = 2.46, SD => 
1.18) than participants not receiving such information (M = 2.77, SD = 1.40), i ^ l , 179) = 3.05, 
p = .08, q 2 = .02. No effects were found in the HIV-group (p's > .18). 
Intended Risk Redaction. A significant relationship x cumulative interaction cffect 
was found, /«(I, 356) = 5.39, p = .02. Participants not involved in a steady relationship hail 
lower intentions to change their current sexual behavior after receiving cumulative probability 
information (M = 2.98, SD = 1.49) compared to those not receiving cumulative probability 
information (M= 3.44, SD = 1.47), / ^ l , 163) = 4.40, p = .04, i^2 = .26. No such difference was 
found for participants with a steady relationship [p = .34). 
Message Acceptance. No significant effect of single incident and/or cumulative information 
was found, ps' > .06, r^2 < .01. In general, all participants accepted the messages fairly well ( M = 
5.78, SD = 0.89). 
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D i s c u s s i o n 
Contrary to our expectations and to recommendations in the literature, the perceived susceptibility 
towards both STI for people receiving cumulative probability information was not higher than 
for people not receiving cumulative probability information. Actually, there was a tendency for 
participants that received cumulative probability information about Chlamydia to rate their 
susceptibility lower than participants that did not receive cumulative probability information 
about Chlamydia. Also, single incident probability information about STI did not affect perceived 
susceptibility. This was expected in the case of HIV" (very low single incident probability), but not 
in case of Chlamydia (relatively high single incident probability). Communicating sexual risks 
using single incident probability information or verbal cumulative probability information does 
not seem to result in higher perceived susceptibility to STI. 
In addition, no positive influence of probability information (single incident and/or 
cumulative) was found on intentions to change current sexual behavior in order to avoid STI. In 
line with the findings on the susceptibility measure, it even seemed that cumulative probability 
information lowered the intention to change, at least among participants not involved in a 
relationship. 
The result that cumulative probability information about Chlamydia seemed to make 
participants feel less susceptibility to Chlamydia could be related to a denial of their personal 
risk. Hie high infection probability rates of Chlamydia could have been fear arousing, especially 
because no efficacy information was added (Ruiter et al., 2001). Even though the probability to 
get infected was rated higher than they thought in advance, and the messages were generally 
accepted, participants perceived themselves personally less susceptibility for Chlamydia after 
receiving cumulative probability information. 
In contrast to Chlamydia, susceptibility to HIV was not affected by the experimental 
conditions. Susceptibility perceptions were similar, whether participants received single incident, 
cumulative or no probability information. An explanation for this finding could be that the (single 
incident) probability of catching HIV is too low, and thus perceived susceptibility is not affected. 
Indeed participants rated the probability of catching HIV smaller than they thought in advance. 
Adding verbal cumulative risk information to the low probability information about HIV did not 
make them feel more susceptible to HIV. 
In summary, it seems that the verbal cumulative probability information in this study 
did not result in higher perceived susceptibility. However, verbal expressions of probability are 
vague and interpreted with wide variability among people (Nakao 8c Axelrod, 1983). In order 
to find out whether more precise probability information would be more clear and can lead to 
higher susceptibility perceptions, the study was repeated using numerical cumulative probability 
information instead of verbal cumulative probability information. This time we recruited only 
females, as they are more vulnerable to and worried about STI (Türmen, 2003). Besides, only 
women that were clearly susceptible to STI (those that had had unsafe sex in the past 12 months) 
and who were not involved in a steady relationship were selected for participation. 
Study 4b 
In Study b, we examined the effects of single incident and numerical cumulative probability 
information on perceived susceptibility to STI among females with risky sexual behavior. 
Methods 
Participants 
In total 2,977 women (18 -25 years old) of an Internet research panel were invited by e-mail to 
fill in a questionnaire by which they could be selected for participation. Selection criteria were: 
1) having had unprotected sexual intercourse with at least one person in the last 12 months; and 
2) not having a relationship. Of the women invited, 1,545 (51.9%) responded. The 166 (10.7%) 
women that fulfilled the selection criteria were included in the study. Their mean age was about 
22 years (M= 21.9, SD = 2.07). 
Study Design and Procedure 
The selected participants received a (randomly assigned) web-link by e-mail to one of the six 
experimental conditions in a 2 (STI: Chlamydia vs. HIV) x 3 (Information: No probability 
information vs. single incident probability information vs. single incident and cumulative 
probability information) between-subject design. The same procedure as described in Study 4a 
was followed. 
Material 
All participants received the same general information about either Chlamydia or HIV as used in 
Study 4a, but this time efficacy information stressing that condom use protects against Chlamydia 
(HIV) infection was added. 
The probability information messages were identical to those used in Study 4a. 
Additionally, the single incident probability information stated the probability of contracting 
Chlamydia or HIV after a single unprotected sexual encounter with an infected person (Chlamydia: 
70% or 70 out of 100 people; HIV: 2% or 2 out of 100 people). Participants receiving cumulative 
risk information received numerical information about the cumulative probability to get infected. 
The information about Chlamydia stated that the probability of contracting Chlamydia after ten 
S I N G L E I N C I D E N T A N D C U M U L A T I V E P R O B A B I L I T Y I N F O R M A T I O N 
times unsafe sex with an infected person increased to p = 1-(1- 0.7)10 = 99%, or 99 out of 100 
people. The information about HIV stated that the probability of contracting HIV after ten times 
unsafe sex with an infected person increased to p = 1-(1- 0.02)1" = 18%, or 18 out of 100 people. 
Finally, it was stated that "the more different sex partners you have, the higher the likelihood that 
one of them will have Chlamydia (HIV)." 
Measures 
The same measures were used as described in Study 4a. However, this time the intended risk 
reduction was measured with 3 instead of 5 items (a = .95). 
Data Analyses 
The presupposition check (risk knowledge difference measure) was analyzed using one sample t-
tests to see how the Chlamydia conditions differed from the scale centre (test value = 4). Tie 
same analysis was done for HIV. 
Dependent measures were analyzed in 2 (STI: Chlamydia vs. HIV) x 3 (information: 
no probability information vs. single incident probability information vs. single incident 8c 
cumulative probability information) analyses of variance with the number of sex partners included 
as covariate (ANCOVA). In case of a significant main effect of information, planned contrast 
analyses were conducted to examine which conditions differed significantly. 
R e s u l t s 
Sexual Experience and Condom Use 
The measures showed that the average number of sexual partners was close to five (M = 5.11, SD 
= 5.84) with Median = 4.00. Among the females who had had sex with steady partners in the 
past 12 months (N = 127), 33.1% indicated to have never used a condom, 38.6% sometimes used 
a condom, 26.8% usually used a condom, and 1.6% had always used condoms. Related to casual 
partners, 34.1% had never used a condom, 23.1% sometimes, 26.4% usually, and 16.5% always. 
Chi-square analyses revealed that number of partners and condom use variables were equally 
distributed across study conditions (/>s > .05). 
Check of Presupposition 
Hie risk knowledge difference measure showed that participants in the Chlamydia-group indicated 
that the probability of getting infected with Chlamydia was higher then they thought in advance, 
/(82) = 7.58, p < .001. Participants in the HIV group indicated that the probability of getting 
infected with HIV corresponded to what they thought in advance, t = -0.37, /> = .72. 
Dependent Measures 
Hie ANCOVA showed a significant main effect of STI, F{2, 159) = 22.08, p < .001, = .12. 
The perceived susceptibility towards Chlamydia (M = 3.17, SD = 1.16) was higher than the 
perceived susceptibility towards HIV (M= 2.43, SD = 0.94). Also, a significant STI x information 
interaction effect was found, F(2, 159) = 6.81, ƒ - .001. Separate analysis for each STl-group 
showed a significant main effect of Information in the Chlamydia-group, F(2, 79) = 5.56, p = 
.006, iip2 = .12, but not in the HIV-group, F{2, 79) = 1.60, p = .21, r^ ,2 = .04. Contrast analysis 
showed that participants receiving single incident and cumulative probability information 
together (M = 2.94, SD = 1.01) or single incident probability information only (M = 2.82, SD 
= 1.10) about Chlamydia scored significantly lower at perceived susceptibility than participants 
in the control-group who did not receive any additional probability information (M - 3.71, 
SD = 1.55), /(SO) = 2 .84 , / = .006, d= .71 and ^(80) = 2.83, / = .006, d = 0.79, respectively. No 
significant difference was found between the two groups receiving probability information (ƒ> = 
.78). So, again no support was found for both hypotheses. Probability information even resulted 
in a lower perceived susceptibility to Chlamydia. 
Intended Risk Reduction. No significant effects were found on the intended risk reduction 
measure (p's > .19). In general, the participants seemed to have no clear opinion about their 
intention to change sexual behavior in order to reduce the risk of STI; the average score was 
about the scale centre {M = 3.98, SD = 1.83). 
Message Acceptance. No significant effects of information or STI were found, />'s > 0.13. 
Participants seemed to accept the messages well (M = 5.89 , SD = 0.87). 
D i s c u s s i o n 
Communicating the (cumulative) risk of getting infected with an STI using numerical probability 
information did not make participants feel more susceptible to Chlamydia nor HIV. On the 
contrary, the numerical probability information resulted in lower feelings of susceptibility to 
Chlamydia than the general information about Chlamydia. This was the case both for single 
incident information and the combination of single incident and cumulative information. 
Additionally, no influence of probability information was found on the intention to change 
current sexual behavior. 
The unexpected effect of the probability information on pcrceived susceptibility could not 
have been caused by being 'objectively' unsusceptible to the risk, as the group of women in this 
study had clearly been involved in unsafe sex. Also, no evidence was found that this unexpected 
finding could be caused by a lack of message acceptance. In all conditions the information was 
rated as very acceptable. 
S I N G L E I N C I D E N T A N D C U M U L A T I V E P R O B A B I L I T Y I N F O R M A T I O N 
The luck of influence of numerical cumulative probability information on perceived 
susceptibility towards HIV could be explained by the low probability that one would actually 
catch HIV, even after several unsafe sexual encounters. Although in this study participants did 
not indicate that the probability of getting infected was lower then they thought in advance, the 
probabilities were probably still too low to cause any effect. 
We have no clear explanation for the finding that the high numerical cumulative 
probability information about Chlamydia did also not make participants feel more susceptible. 
Possibly, the high infection rates lead to fear arousal and denial of one's personal susceptibility: the 
women in this study were clearly at risk, they rated the infectiousness of Chlamydia higher than 
they thought in advance, and they did not deny the content of the messages. However, we have no 
data directly measuring defensiveness to support this explanation. Anyway, it seems that stressing 
(cumulative) probabilities to get infected is not the way to raise feelings of susceptibility. 
General D i s c u s s i o n 
In two studies we examined the effects of cumulative probability information on perceived 
susceptibility towards Chlamydia and HIV. Opposite to our expectations, verbal (Study 4a) as 
well as numerical cumulative probability information (Study 4b) did not result in higher perceived 
susceptibility to Chlamydia or 11IV, even for participants clearly involved in unsafe sexual 
behavior. Furthermore, the single incident information about Chlamydia did also not result in 
higher feelings of susceptibility, even though the presented incident rates were quite high and _ _ _ _ 
participants indicated that the rates were higher than they thought in advance. So, the assumptions 7 5 ; 
and the recommendations in the literature were not supported by the data. Moreover, the studies 
showed that receiving (cumulative) probability information about Chlamydia may even lead to 
lower perceived susceptibility, and lower intentions to change current sexual behavior. 
The results of the ITIV conditions suggest that the infection probability of HIV is so 
low that young adults will perceive themselves as almost unsusceptible to this STI, even when 
cumulative probability information is provided. Apparently, a risk that only becomes substantial 
after many years of multiple unsafe sexual encounters with an infected partner may not be 
impressive enough. For participants in the Chlamydia-groups, it is more difficult to explain the 
result that single incident or cumulative probability information seemed to lead to a lower score 
on the perceived susceptibility measure. Whether this was due to denial of their susceptibility is 
not entirely clear. 
Using two kinds of cumulative risk information and studying the effects on two types 
of STI with different risk profiles strengthens the conclusions we can draw. 
Still, there are some limitations to these two studies. First, the generalizability of the 
results to other types of risks or other presentation formats might yet be limited. Second, denial 
is used to explain the effects in the Chlamydia-group, but no item directly measuring denial was 
included to support the suggestion. 
T o summarize, our studies did not support the general recommendation that risk 
communication should emphasize the cumulative aspect of risks since this would make people 
feel more susceptible than only presenting single incident probabilities. On the contrary, 
(cumulative) probability information may sometimes lead to lower perceived susceptibility and 
lower intentions to reduce the risk. In a broader sense, our studies show that even when one 
frame to present information seems obviously better than another, there may be unexpected 
side effects of the frame that make it in fact worse. We recommend to be careful with using 
(cumulative) probability information in communicating health risk information, and to pilot test 
messages carefully. 
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' Slavic et ai, (1978) claim to have found evidence for die suggestion that emphasizing cumulative probabilities leads tn 11 
higher intention to reduce the risk (i.e. seat belt use) than giving single incident probability information only. However, 
in their study the behavioral advice was different between the single incident information condition and the cumulative 
information condition (i.e. '..the wearing of seat belts is just not nccessaiy. ..' vs. '...the wearing of seat bells is <jiiite 
important.') So, the increased intention to use seatbelts in the condition where cumulative probabilities were emphasized, 
may be the result of the behavioral advice, and not of the cumulative information. 
^Gender was excluded from the final analyses as pre-analyses did not show any significant contribution of gender in explaining 
perceived susceptibility, p's > .20. 
Chapter 6 
Justify Your Love 
Testing an Online STI Risk Communication 
Intervention on Condom Use and STI-testing 
Based on: Mevissen, F. E. F., Ruiter, R. A. C., Meertens, R. M., Zimbile, F. R., &Schaalma, H. 
P. Justify your love. Testing an online STI risk communication intervention on condom use and 
STI-testing. Under review. 
Abstract 
The efficacy of a tailored and web-based intervention communicating the risks of sexually 
transmitted infections (STI) for heterosexual young adults was examined in a randomized, 
controlled trial. The main goals of the couple-oriented intervention were to influence risk 
perceptions, to increase - maintenance of - condom use, and to promote STI-testing among 
young adults entering into close heterosexual relationships. The intervention addressed risk 
perceptions, attitudes, self-efficacy, skills, and normative beliefs related to condom use and STI-
testing. A direct post-intervention measurement (Tl) and a 3- month follow-up (T2) were used 
to test its efficacy compared to a non-tailored intervention group and a control group. Cognitive 
and behavioral outcomes showed that the tailored intervention was efficacious in influencing 
perceived susceptibility to STI and STI-testing intentions at T l , and in reducing unprotected 
sex at T2. 
T E S T I N G A N O N L I N E S T I R I S K C O M M U N I C A T I O N I N T E R V E N T I O N 
I n t r o d u c t i o n 
Sexually transmitted infections (STI), including HIV, are a major health concern worldwide 
(UNAIDS et al., 2007). In the Netherlands, the number of STIs among heterosexuals has 
stabilized but is still considerable, especially among young adults, where the highest Chlamydia 
rates are found (Van Veen et al., 2007). 
Although several studies have shown that condom use with casual partners is generally 
high, it quickly decreases, or stops altogether, in steady relationships (Macaluso, Demand, 
Artz, & Hook, 2000; Misovich et al., 1997; Morrill, Ickovics, Golubchikov, Beren, 8c Rodin, 
1996). Within the first three months of a relationship, most couples stop using condoms, 
usually without going for an STI check-up (Chacko et al., 2006; De Graaf, Meijer, Poelman, 
8c Wanwesenbeeck, 2005). As many young adults are likely to have various serious partners in 
a row (serial monogamy) and as the frequency of sexual encounters in 'steady' relationships is 
generally higher than in casual relationships, STI transmission is more likely to occur between 
steady partners than in short-term sexual encounters (Misovich et al., 1997; Noar, Zimmerman, 
& Atwood, 2004). 
One of the main reasons that couples stop using condoms when their relationship moves 
from casual to established is that perceptions of trust and intimacy rapidly increase while the 
perceived risk of getting an STI from their partner decreases (Hammer, Fisher, Fitzgerald, 8c 
Fisher, 1996; Kershaw, Ethier, Niccolai, Lewis, 8c Ickovics, 2003; Misovich et al., 1997; Roye 8c 
Seals, 2001). People generally perceive serious relationships with a single partner as being safe, 
thereby making condom use unnecessary. Moreover, using condoms is perceived as a statement 
of mistrust, which does not apply to a serious relationship (Hammer et al., 1996). In addition, 
many couples start using hormonal contraception to prevent pregnancy, making condom use 
redundant (Canin et al., 1999; Roye et a l , 2001.). They neglect each others' sexual history and 
regard the possibility of getting an STI as being extremely low (Misovich et al., 1997). 
Although a lack of condom use among heterosexual couples in a steady relationship has 
often been described, steady heterosexual relationships are relatively neglected in the context of 
STI prevention interventions (but see El-Bassel et al., 2005). Consequently, the general public 
continues to associate STIs with unsafe sex in casual relationships. 
T o raise awareness of sexual risks in 'steady* sexual relations, the national institute for 
STI and AIDS control in the Netherlands (www.soaaids.nl) launched a mass media campaign 
to increase risk perceptions and safe sex among young adults entering in to close heterosexual 
relationships. As part of the health campaign, the authors developed, implemented, and evaluated 
an online intervention. In this paper, we will discuss the effects of this web-based, tailored, and 
couple-oriented STI risk communication intervention for young adults. 
The risk communication intervention program was developed in accordance with the 
Intervention Mapping approach to intervention development (Bartholomew et al., 2006) and 
focused on young adults aged 18 - 25 year in a starting heterosexual relationship (maximum of 6 
months). The main program objectives were: 1) to increase risk perceptions about STI infections 
by communicating sexual risks in steady sexual relations, 2) to stimulate condom use in steady 
sexual relations, and 3) to promote STI-testing after three months (because of the window-phase 
of STIs) before deciding to quit condom use. An intervention stimulating condom use as well as 
STI-testing among heterosexual couples in steady relationships is rather unique and, to the best 
of our knowledge, has not been systematically evaluated before. 
The theoretical framework guiding intervention development was derived from the AIDS 
Risk Reduction Model (Catania et al., 1990) and the Extended Parallel Process Model (EPPM, 
Witte, 1992a). While both theories focus on individual behavior, we emphasized risk reduction 
in a relationship context. In line with the ARRM and the EPPM, the intervention addressed risk 
perception about STI infections within steady relationships, attitudes and motivation towards 
maintenance of condom use, STI-testing in steady relationships, and self-efficacy and skills related 
to condom use and STI-testing. Additionally, the intervention targeted normative beliefs associated 
widi condom use and STI-testing in steady relationships. These determinants have received 
empirical support (e.g., Hou &, Wisenbaker, 2005; Sheeran et al, 1999; Stark et al., 1998). 
The main method of the intervention was to deliver the content via the worldwide web and 
to tailor the information, i.e., to customize the communication according to the characteristics 
of the person (Kreuter et al,, 2000). Different studies have shown positive effects of tailored 
interventions in various health domains, including STI prevention (Di Noia, Schinke, Pena, & 
Schwinn, 2004; Evans, Edmundson-Drane, &c Harris, 2000; Kiene & Barta, 2006; Roberto et 
al., 2007). Risk communication and motivational interviewing strategies were included, as well as 
strategies to enhance normative beliefs and to stimulate inter-partner communication. 
W e conducted a randomized, controlled trial to examine intervention effects. The tailored 
intervention program was compared with a non-tailored version of the program and with a no-
intervention control group. The cognitive effects were assessed directly after the intervention; the 
behavioral effects were assessed approximately three months later. It was hypothesized that the 
tailored intervention would be most effective in positively changing cognitive determinants and 
behavior. 
M e t h o d 
Participants and Design 
Participants were recruited in November and December 2007. Eligibility criteria included 1) 
being 18 to 25 years of age; 2) being heterosexual; 3) having a relationship with a maximum 
duration of 6 months; 4) being able to read and speak Dutch; and 5) having access to e-mail. 
T E S T I N G AN O N L I N E S T I R I S K C O M M U N I C A T I O N I N T E R V E N T I O N 
Eligible persons were randomly assigned to one of three study conditions in a between-subjects 
factorial design: 1) tailored intervention, 2) non-tailored intervention, and 3) control condition. 
Of the 209 eligible persons who fully completed the first measurement (Tl) , a small group (N 
= 38, 18.2%) was left out of the analyses because of a sexual history without any risk-taking 
(i.e., being a virgin or not having had sex after a complete STI-checkup, N = 12) or because 
the duration of their relationship exceeded 6 months (N = 26). '[he remaining 171 participants 
(61.4% women) were included in the final analyses. 
Recruitment and Drop-out Rate 
Participants were students at universities and colleges in the province of Limburg and in the 
city of Rotterdam in the Netherlands They were recruited via banners placed on the institutes' 
websites and e-mail messages that called for participation in an online study about "an STI 
consulting website where you can get safe sex advice". Recipients were told that full participation 
would take a maximum of one hour and would include answering two questionnaires provided 
at two different moments in time. Additionally, they were told they would receive twenty euro's 
(820) for full participation. The banners and e-mails provided a link to an online registration list 
where potential participants could sign up for the study. The registration list included questions 
regarding age, relationship status, sexual preference, ethnic background, and e-mail address, and 
it was used to select participants based on the eligibility criteria. 
A total of 2643 people signed up; of these, 294 (11.1%) were eligible and received an 
invitation to participate. The invitation included a short description of the study procedure, a link 
to the intervention website (http://www.soaspreekuur.nl), and a log-in code needed to enter the 
study. A reminder was sent to the eligible persons two weeks after the first invitation. 
A total of 228 (77.6%) participants started the study. Of these, 209 (91.7%) completed 
the cognitive measures (Tl) while 190 (90.9% of those finishing T l ) finished the behavioral 
follow-up measure 100 days later (T2). Exact details cannot be provided regarding the loss of a 
part of the originally 294 invited participants as recruitment happened online and anonymously. 
Among the 228 participants entering the study, 10 (4.4%) dropped out before randomization. 
We checked for selective drop-out between the three study conditions after randomization at two 
points during the study (after finishing T l and after finishing T2) using logistic regression with 
drop-out (1 = yes, 0 = no) as outcome and treatment condition as predictor. Results indicated no 
selective dropout among any of the three conditions, jfts > .40. 
Procedure 
A Rich Internet Application (R1A) was developed and hosted on www.soaspreekuur.nl 
(translated from Dutch: "sticonsultancy.nl"). The back-end of the RIA consisted of a mySQL 
open source database (Sun microsystems); the front-enc! for the users of our program was a 
Flash application. The program was delivered on an open-access website, a part of which was 
custom- programmed exclusively for this evaluation study. During visit, it was not possible to 
glance backwards in the program. 
The web-based program started with a short introduction to the STI consultancy website 
and an online informed consent form which had to be signed in order to enter the program. 
Subsequently, participants had to provide their log-in code. A software random number function 
assigned the participants to one of the three study conditions: the tailored intervention, the non-
tailored intervention, or the control group. After randomization, participants were requested to 
provide a valid e-mail address, which was a prerequisite for continuation. An automatic control 
system checked the uniqueness of the e-mail address, thus preventing people from participating 
twice. Additionally, the e-mail address was used to send invitations for participation in the 
follow-up. 
Once the participants had completed the intervention, a questionnaire measuring the 
cognitive effects and demographic variables ( T l ) was presented. The control group did not 
receive any intervention and received T l directly after randomization. The questionnaire included 
measures of perceived susceptibility, perceived probability, attitude, self-efficacy, perceived 
normative beliefs, behavioral intentions, and demographic measures assessing age, educational 
level, cultural background, and sexual experience. Finally, all participants were thanked for their 
participation and informed about the three month follow-up for which they would automatically 
receive an invitation by e-mail. 
Approximately three months (100 days) later, an automatically generated e-mail was sent 
to all individuals who had finished the T l measure. This e-mail contained a link by which they 
could proceed with an online follow-up questionnaire measuring the behavioral effects (T2). 
Those who did not respond within two weeks to the first follow-up call received a reminder 
by e-mail. After completing the follow-up questionnaire, participants were informed about an 
online registration form on which they had to leave their personal information and their bank 
account in order to receive the incentive for full participation. Figure 1 provides a schematic 
overview of the study. 
I n t e r v e n t i o n 
Tailored Intervention 
The intervention was a relationship-oriented and tailored online STI risk reduction program to 
influence risk perceptions and to promote condom use and STI-testing. It was designed to be 
used on an individual basis. Hie setting of the intervention was a virtual STI public clinic. The 
intervention covered five content domains, or blocks, in which the following determinants were 
embedded: STI risk perception related to the current relationship; attitude and normative beliefs 
T E S T I N G A N O N L I N E S T I R I S K C O M M U N I C A T I O N I N T E R V E N T I O N 
lire 1 Flowchart of the intervention 
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towards maintenance of condom use within the current relationship as well as to-
testing; and self-efficacy and skills to maintain condom use or to perform an STI-te: 
relationship issues. 
The intervention included macro- and micro-tailoring. At the macro level, the i 
was tailored to 18 to 25- year- old persons involved in a heterosexual relationship. At 
level, intervention content was tailored to the answers of the visitor and partly to 
some moments throughout the intervention, participants were offered the opportunil 
additional information. To strengthen the personal character of the consultancy, 
were called by their own name throughout the intervention. Finally, participants se 
own favorite virtual consultant from two eligible persons (a man or a woman) who \ 
them throughout their visit. 
The first three blocks of the intervention focused on risk perception. Wi 
personalized risk feedback to communicate health risks and to enable participai 
adequate risk perceptions (Sjoberg, 2003; Snyder & Rouse, 1992). Although ta 
information is hardly practiced yet, results in various health-related domains seerr 
(Emmons et al,, 2004; Kreuter et al., 1995; Shegog et al., 2005). In order to generati 
risk profile, first the current relationship status of the participant (block 1) and the se 
of both the participant and his/her partner (block 2) were assessed. Subsequently, • 
received automated personal safe sex advice from their consultant, tailored to their cu 
relationship and to their risk for STI (block 3). Participants received the advice to u 
and to have an STl-test after three months of consistent condom use. All advice 
referral to the national STI/ITIV information helpline for more information. In addi 
emphasized that the advice was only valid for their current relationship and only if be 
were faithful or always used condoms when having sex with somebody else. The purpo 
1 - 3 of the intervention was to identify the risk of STI within the participants' current i 
and thus to record the need for maintenance of condom use and STI-testing. Add 
was meant to confront participants with their personal risk and their likely ignorai 
partners' sexual past. 
After the personal safe sex advice, participants were offered additional risk ii 
which they could retrieve if desired. This included 1) scenario information, i.e., ; 
young man or woman about STI and (un)safe sex in their relationship presented as 
testimonial; 2) probability information regarding the prevalence and infectiousness < 
3) information about the consequences and severity of STI. Risk scenario information 
to help one imagine a potentially risky event, so that risk perceptions would subsequer 
(Broemer, 2004; ITendrickx et al., 1992). Research on people's interest in risk infori 
shown a preference for information regarding the probability and severity of tl 
consequences of the risk (Lion, 2001). 
T E S T I N G A N O N L I N E S T I R I S K C O M M U N I C A T I O N I N T E R V E N T I O N 
Participants then proceeded with the condom (block 4) and STI-test (block 5) promotion 
modules. These modules focused on attitude, normative beliefs, self-efficacy, and skills, all 
related to condom use maintenance and STI-testing. Techniques derived from motivational 
interviewing (i.e., create ambivalence, express empathy and be non-judgmental, and use of 
positive reinforcement and supporting self-efficacy) were used to increase the intrinsic motivation 
and to create positive attitudes and self-efficacy beliefs towards condom use and STI-testing 
(Miller & Rollnick, 2002). 
Block 4 first focused on the importance of condom use (attitude module), followed by 
a module including suggestions for reducing possible condom use barriers (self-efficacy and 
skills). In the attitude module, participants were asked to rate (on a 5-point scale) their personal 
perception of the importance of maintaining condom use until an STI-test had been done. Those 
rating the importance as high (point 5) received positive, reinforcing feedback and continued 
with the self-efficacy and skills module. Those rating the importance as low (points 1 - 4 ) were 
requested to indicate the reasons for their negative attitude ( a list of reasons was provided). 
Feedback information was tailored to the participants' responses and included countering 
arguments while, at the same time, expressing empathy. Subsequently, participants were asked to 
select possible advantages of maintaining condom use from a list presented to them, followed by 
tailored reinforcing feedback to enhance a positive attitude. 
In the subsequent self-efficacy and skills module, participants who indicated that they felt 
very self-confident regarding maintaining condom use (point 5) were positively reinforced and 
entered module 5. The other participants were asked to select the reasons for their uncertainty 
from a list of possible condom use barriers. Next, they received tailored feedback and information 
to support and increase self-efficacy and skills and they were given the option of retrieving a video 
demonstrating condom use. 
Block 5 focused on the importance of STI-testing and contained information to help 
overcome possible testing barriers. This included a retrievable cartoon demonstrating the STI-
testing procedure, tailored to gender. Tie same procedure as described for module 4 was used. 
Participants received tailored, positive reinforcing feedback after rating their personal perception 
of the importance of taking an STI-test; afterwards, they selected possible advantages of STI-
testing. Subsequently, they received tailored feedback to enhance self-efficacy and skills after 
rating their confidence in their ability to take an STI-test. 
The advantages lists for condom use and STI-testing were presented as 'select among these 
opinions of other young adults the reasons you agree with' in order to simultaneously influence 
normative beliefs. Finally, participants were offered a "tell-a-friend option": an automatic 
invitation generated by e-mail to visit the website, which they could send to their partner or other 
friends. This strategy was included to promote safe-sex communication within couples. 
Non-tailored Intervention 
T h e non-tailored intervention was a non-tailored and simplified version of the t a i l o r e d intervention. 
I t was embedded in the same STI-consulting organization, dealt with the same determinants, 
a n d contained similar sexual risk questions. However, no personal feedback was provided and no 
personal consultant was included. Regardless of individual STI risks, all participants received the 
s ame general safe sex advice: always use a condom for at least three months and then take an STI -
test . After the safe sex advice, all recipients received brief information concerning condom use 
barriers and STI-testing barriers. Apart from the "tell-a-friend" option, no additional retrievable 
informat ion was included. 
M e a s u r e s 
Cognitive Measures at Immediate Post-test (Tl) 
A 5-point Likert scale was used to measure risk perception (perceived susceptibility), perceived 
probabil i ty , attitude, self-efficacy, perceived normative beliefs, and intention. The measures used 
mu l t i - i t em scales and were partner- and situation-specific (Ellen et al., 2002; Reisen et al., 1999). 
Scores were coded in such a way that higher scores indicate more of the measured concept . 
IVIean scores were used to index the multi-item scales, as all reliabilities (Cronbach's alpha and 
IPeaxson's coefficient) were adequate. 
Perceived susceptibility. Recipients' perceived susceptibility to become infected by their 
c u r r e n t partner was measured with three items (a = .87): 'According to you, if you have sex 
w i t h o u t condoms with your current partner, how likely is it that you will get an STI?' (1 = very 
unlikely, 5 = very likely)-, 'Do you think you could get an STI from your current partner?' (1 = 
definitely not, 5 = definitely); and 'What is the likelihood of your getting an STI from your current 
p a r t n e r ? ' (1= -very small, 5 = very big). 
Perceived probability. The perceived probability of already being infected with an S T I 
w a s indexed by means of two items (r = .78): 'When you think back about your sexual behavior 
i n the past years, is it possible that you are already infected with an STI?' (1= definitely not, 5 
— definitely); and 'According to you, how likely is it that you've already got an STI?' (1 = very 
unlikely, 5 = very likely). 
Attitude. Both attitudes towards condom use maintenance and towards STI-testing were 
m e a s u r e d wi th three items. Condom use attitude (a = .74) was assessed with: 'Personally, I feel 
t h a t using a condom whenever I have sex with my current partner before being tested for S T I 
s e e m s .. . ' (1 = very unwise, 5 = very wise, 1 = a very bad idea, 5 = a very good idea-, 1 - a very 
u-ncomforting idea, 5 = a very comforting idea). STI-testing attitude (a = .77) included s imilar 
i t e m s : 'Personally, I feel that taking an STI-test myself before my current partner and I stop us ing 
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condoms seems ... ' (1 = very unwise, 5 = very wise; 1 = a very bud idea, 5 = a very good idea; 1 = a 
very uncotnforting idea, 5 = a very comforting idea). 
Self-efficacy. Two measures containing three items each were included to measure selt-
efficacy regarding condom use maintenance and self-efficacy regarding STI-testing. Condoin 
use self-efficacy (a = .68) was indexed with: 'Suppose you were planning to use condoms with 
your current partner until you are both tested for STI. Do you think you would be able to discuss 
condom use with your partner?' (1 = definitely not, 5 = definitely); 'Do you think you would be able 
to use a condom every time you had sex until you received the test results?' (1 = definitely not, 5 = 
definitely)', 'Does it seem difficult or easy for you to use a condom every time you have sex together 
until you receive the test results?' (1 = very difficidt, 5 = very easy). STI-testing self-efficacy (a = 
.70) was measured with: 'Suppose you were planning to use condoms with your current partner 
until you were both tested for STI. Do you think you would be able to discuss STI-testing?' (1 = 
definitely not, 5 = definitely)', 'Do you think you would be able to take an STI-test before you stop 
using condoms?' (1 = definitely not, 5 = definitely); 'Does it seem difficult or easy for you to take an 
STI-test before you stop using condoms?' (1 = very difficult, 5 = very easy). 
Perceived normative beliefs. The partners' approval and influence regarding maintenance 
of condom use was measured with two items: 'Does your partner think you should use condoms 
every time you have sex together until you both get tested for STI?' (1 = definitely not, 5 = 
definitely)', and 'Considering this topic, how seriously do you take your partners' opinion?' (1 
= not at all, 5 = very serious). Tie first item scale was transformed into (-2 = definitely not, +2 = 
definitely), after which the scores on both items were multiplied to form an index of perceived 
normative beliefs (range: -10 - 10; cf. Ajzeti, 1991). 
Intention. The intention to talk about condom use (Intended condom use talking^ 
was measured with 'I am going to discuss condom use with my partner' (1= definitely not, 5 = 
definitely). Intended condom use maintenance (r = ,86) used two items: 'Are you planning to use 
a condom every time you have sex with your partner until you both get tested?' (1= definitely not, 
5 = definitely); and 'How likely is it that you will use a condom eveiy time you have sex with your 
partner until you both get tested?' (1= definitely not, 5 = definitely). Intended talking about STI-
testing was rated with 'I am going to discuss STI-testing with my partner' (1= definitely not, 5 = 
definitely). Intended STI-testing- was assessed in the following two items {r = .86): 'How likely is 
it that you will get tested for STI before you and your partner stop using condoms?' (1= definitely 
not, 5 = definitely)', and 'Are you planning to get tested for STI before you and your partner stop 
using condoms?' (1= definitely not, 5 = definitely). 
Behavioral Measures at the 3-month Follow-up (T2) 
At follow-up, the behavioral impact of the intervention was assessed, with condom use and STI-
testing being the main outcome variables of interest. As the behavioral measures concerned the 
participants' relationship at the time they entered the study, they first had to indicate whether they 
were still together with the same partner. Those who were not involved in the same relationship 
were excluded from the analyses in T2 (N= 34). 
Condom use. Participants were asked whether they had talked with their partner about 
(maintenance of) condom use (0 = not at all, 1 = yes, superficial, 2 = yes, very intensively) and 
whether they had consistently used condoms after their visit to the virtual STI public clinic (0 
= never, 1 = sometimes, 2 = usually, 3 = always, 4 = in the beginning, but not anymore). Hie latter 
scale was recoded into a linear outcome scale by combining those indicating irregular condom use 
(sometimes, usually, in the beginning but not anymore) into one answer option, thus creating a 
tertiary outcome scale (0 = never, 1 = irregidar condom use, 2 = consistent condom use). 
STI-testing. Participants were asked whether they had talked about STI-testing with their 
partner (0 = not at all, 1 = yes, superficially, 2 = yes, very intensively) and whether they had made 
an appointment for STI-testing (0 = no, 1 = yes). Additionally, they were asked to report whether 
they and/or their partner had undergone an STI test (0 = no, 1 = STI & HIV-test, 2 = HIV-test, 3 
= STI-test). Hie latter scale was recoded into a binary scale (0 = not tested, 1 = tested). 
Statistical Analyses 
SPSS 13.0 was used for the analyses. A between-subjects MANOVA was performed to test the 
overall effect of condition (tailored vs. non-tailored vs. control) on the eleven cognitive measures 
(Tl). Another MANOVA was performed for the effect of condition on the three linear multi-
outcome behavioral measures (T2). In case of multivariate significant effects, univariate effects 
were examined. If the univariate main effect of condition was significant, simple contrast 
analyses were performed to test which groups differed significantly. Hie three binary measures 
at T2 were analyzed using logistic regression with the factor condition being recoded into two 
dummy variables: dummy 1, representing the tailored group vs. the control group, and dummy 2 
representing the non-tailored group vs. the control group. 
Interaction terms were included in the original analyses to test whether demographic 
variables (i.e., gender, ethnic background, educational level) influenced the effect of condition on 
the outcome measures. However, no significant interaction effects were found, after which the 
analyses were repeated without the interaction terms. Only the latter analyses are reported below. 
Participants not having had sex with their partner a t T l {N= 12) were excluded from the analyses 
at T2; no additional information was obtained about their sexual activities at T2, whereas the 
measures implied that people had been sexually active. 
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Table 1 Overview of demographicamong participants in each group 
Demographics Full Tailored Non-Tailored 
Sample Intervention Intervention Control 
N = 171 N = 47 N = 65 N = 59 
Age M = 20.8 M = 20.7 M = 20.9 M = 20.7 
(SD = 1.7) (SD = 1.9) (SD = 1.7) (SD = 1.6) 
Gender 
Male 66 (38.6%) 19 (40.4%) 28 (43.1%) 19 (32.2%) 
Female 105 (61.4%) 28 (59.6%) 37 (56.9%) 40 (67.8%) 
Educational level 
College 68 (39.8%) 19 (40.4%) 27 (41.5%) 23 (37.3%) 
University- 101 (59.1%) 27 (57.4%) 38 (58.5%) 36 (61.0%) 
Unknown 2 (1.1%) 1 (2.1%) 0 (0%) 1 (1.7%) 
Cultural background 
Dutch 145 (84.8%) 38 (80.9%) 56 (86.2%) 51 (86.4%) 
Non-Dutch 26 (15.2%) 9 (19.3%) 9 (13.8%) 8 (13.6%) 
Lifetime sex partners M = 5.5 M = 4.8 M = 5.3 M = 6.4 
(SD = 5.5) (SD = 4.2) (SD = 6.2) (SD = 5.5) 
Lifetime unsafe sex M =3.1 M = 2.9 M = 2.9 M = 3.6 
partners (SD = 3.1) (SD = 2.7) (SD = 2.7) (SD = 3.8) 
STI-testing 
No 117 (68.4%) 38 (80.8%) 41. (63.1%) 38 (64.40/6) 
Yes 54 (31.6%) 9 (19.2%) 24 (36.9%) 21 (35.6%) 
Test results 
Positive 11 (20.4%) 3 (33.3%) 4 (16.7%) 4 (19.0%) 
Negative 43 (79.6%) 6 (66.7%) 20 (83.3%) 17(81.0%) 
Relationship status 
0 - 3 Months 74 (43.3%) 20 (42.6%) 27 (41.5%) 27 (45.8%) 
3 - 6 Months 79 (56.7%) 27 (57.4%) 38 (58.5%) 32 (54.2%) 
Sex in current, relation 
Yes 159 (93%) 44 (93.6%) 61 (93.8%) 54 (91.5% 
No 12 (7%) 3 (6.4%) 4 (6.2%) 5 (8.5%) 
Condom use in 
current relation 
Always 27 (17%) 6 (13.6%) 11. (18.0%) 10 (18.5%) 
Irregular 74 (46.5%) 20 (45.5%) 28 (45.9%) 26 (48.1%) 
Never 58 (36.5%) 18(40.9%) 22 (36.1%) 18 (33.3%) 
Results 
Demographics 
An overview of the demographic variables of the participants can be found in Table 1. Tie 
randomization was examined for the demographic variables described using Pearson's chi-square 
test. No significant differences were observed (ps > .10), indicating a successful randomization. 
Cognitive Measures (Tl) 
The MANOVA showed a multivariate main effect of condition on the cognitive variables, 
F(22,316) = 2.01, p < .01, rip2 = .12. See Table 2 for the mean scores across the three conditions. 
Subsequent univariate ANOVA for perceived susceptibility revealed a main effect of 
condition, F(2,168) = 10.62, ƒ> < .001, T|p2 = .11. Simple contrast analyses showed that participants 
in the tailored intervention group indicated the chance of becoming infected with a STI by their 
current partner significandy higher compared with participants in the non-tailored intervention 
group, /(168) = 4.51, p < .001, d = 0.85, and those in the control group, /(168) = 3.28, p < .01, 
Table 2 Means (SD) for cognitive determinants, N = 171 (Tl) 
Control Non-Tailored Tailored 
T l (N = 59) (N = 65) (N = 47) 
Susceptibility 1.82 (0.71)» 1.66 (0.65)» 2.30 (0.86)b 
Probability 2.06 (0.84)» 1.77 (0.67)1' 2.12 (0.86)» 
Attitude 
Condoms 3.92 (0.75) 3.63 (0.87) 3.72 (0.76) 
Test 3.96 (0.77) 3.87(0.71) 3.91 (0.72) 
Self-Efficacy 
Condoms 3.59 (0.87) 3.45 (0.97) 3.64 (0.86) 
Test 3.53 (0.90) 3.50 (1.03) 3.65 (0.89) 
Perceived Normative Beliefs -0.25 (5.78) -1.43 (4.74) 0.06 (4.91) 
Intention 
Condoms (talking) 3.66 (1.30) 3.38 (1.30) 3.79 (1.23) 
Condoms (using) 3.11 (1.42) 2.75 (1.31) 3.20 (1.27) 
Test (talking) 3.68 (1.11)» 3.51 (1.31)» 4.19 (0.92)b 
Test (doing) 3.12 (1.38) 2.88 (1.31) 3.28 (1.19) 
Note. Mean scores in a row with different superscripts differ significantly atp < .05. 
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d = 0.61. No significant difference was found between the latter two groups, /(168) = 1.23, p = 
.22, d= .24. 
We also found a main effect of condition on perceived probability, F(2, 168) = 3.32, 
p < .05, r| 2 = .04. Simple contrast analyses showed that participants in the tailored group and 
participants in the control group rated the probability of having yet an STI significantly higher 
than participants in the non-tailored group, /(168) = 232,p < .05, d= 0.46, and /(168) = 2.07,p < 
.05, d = 0.38. The tailored condition did not differ significantly from the control condition group, 
/(168) = 0.38,/) = .71, d - .07. 
The ANOVAs on the scales measuring attitude, self-efficacy, and perceived normative 
beliefs showed no significant effect of condition Fs(2, 168) < 2.10, ps > .13, r| 2 <.02) 
For the intention scales, no effect of condition was found for the intention to talk about 
condom use, F{2, 168) = 1.49, p = .23, ri 2 = .02, the intention to maintain condom use, F[2, 
168) = 1.91, p = .15, l^,2 = .02, and the intention to do an STI-test, 7(2, 168) = 1.29,p = .28, i^2 
= .02. However, a main effect of condition was found for the intention to talk about STI-testing, 
F{2, 168) = 5.06, p < .01, r| 2 = .06. Simple contrasts revealed that participants in the tailored 
intervention group reported higher intentions to talk with their partner about taking an STI-test 
than those in the non-tailored group, /(168) = 3.12, p < .01, d - 0.58, and those in the control 
group, /(168) = 2.29, p < .05, d = 0.50. The latter two groups did not differ significantly, /(168) = 
0.83, p = .41, d= .14. 
Behavioral Measures (T2) 
A MANOVA on the three linear outcome measures showed a significant effect of condition, 
F{6,220) = 2.27, p < .05, r j 2 = .06. Subsequent test results for the univariate ANOVAs and 
logistic regressions are presented below. See Table 3 for mean scores. 
Table 3 Means (SD)for behavioral outcomes, N = 115 (T2) 
T2 
Control 
(N = 37) 
Non-Tailored 
(N = 45) 
Tailored 
(N = 33) 
Condoms talking- 0.89 (0.74) 0.73 (0.75) 1.06 (0.75) 
using 0.43 (0.65)1 0.62 (0.61)» 0.88 (0.70)1' 
Testing talking 1.22 (0.82) 1.16 (0.85) 1.00 (0.83) 
appointment 0.14 (0.35) 0.24 (0.44) 0.18 (0.39) 
doing 0.14 (0.35) 0.24 (0.43) 0.12 (0.33) 
partner 0.16 (0.37) 0.31 (0.47) 0.18 (0.39) 
Note. Mean scores in a row with different superscripts differ significantly atp < .05. 
Condom use. The ANOVA for talking about condom use did not show a main effect of 
condition, Ft2, 112) = 1 .84 , / = .16, r|p2 = .03. However, for actual condom use, a main effect 
of condition was found, F{2, 112) = 4.14, / < .05, r|p2 = .07. Controlling for prior condom use 
with the current partner (Tl) increased the significance level of the main effect of condition, 
F{2, 111) = 7.86, / < .01, tip2 = .12. Simple contrast analyses revealed that three months after the 
intervention, participants in the tailored group reported having used and maintained condom use 
with their partner more often than those in both the non-tailored group, /(112) = 2 .53 , / < .05, 
d = 0.39, and the control group /(112) = 3 .94 , / < .001, d = 0.67. The latter two groups did not 
differ significantly, / ( l l2) = 1.62,/ = .11, d= .30. 
STI-testing. An ANOVA for talking about STI-testing did not show a significant effect 
of condition, F{2, 112) = 0 .62 , / = .54, t]p2 = .01. The logistic regression analyses on STI-testing 
appointment and on taking an STI-tcst (yourself or your partner) did not reveal any significant 
influence of condition cither, Bs < 0.85,/s > .12. 
Discussion 
Although several studies have shown that safe sex in steady sexual relationships is rather 
uncommon, STI prevention interventions focused on people in steady relationships arc still 
scarce. This paper presents the effects of a theory-based, online, relationship-oriented STI risk 
communication intervention. Tailored information was used to influence risk perceptions about 
STI and to stimulate condom use and STI-testing among young adults in starting heterosexual 
relationships. Treatment effects were measured directly after the intervention and at three 
months post-intervention. Results showed that, compared to a non-tailored information group 
and a control group, the intervention was effective in influencing risk perceptions, intentions, and 
condom use. Directly after the intervention, participants having received the tailored information 
indicated higher susceptibility rates to STI than other participants. Additionally, they reported 
higher intentions to talk about STI-testing. At the three- month follow-up, higher condom use 
rates were demonstrated among those having received the tailored intervention. These findings 
suggest that the relationship-oriented and tailored intervention is efficacious in reducing STI risk 
behavior for at-risk young adults in starting heterosexual relationships. 
Although the development of web-based STI prevention interventions is growing, 
research regarding the effectiveness of web-based programs is still very limited (Rietmeijer & 
Shamos, 2007). This study is among the first to show the effectiveness of a web-based, tailored 
STI prevention intervention tool in a randomized, controlled study design. Moreover, although 
personalized risk feedback has been proven effective in forming adequate risk perceptions and 
in influencing behavior in several health domains (Emmons et al., 2004; ICreuter et al., 1995; 
McBride et al., 2002; Shegog et al., 2005), the current study is, to our knowledge, the first to 
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describe the positive effects of a tailored risk communication intervention on risk perceptions 
towards STI. 
Besides increased risk perceptions, positive effects of the tailored intervention were f o u n d 
on reported condom use. Among the few computer-based, tailored STI intervention studies 
published, some reported positive effects as well in reducing STI risk behavior, such as lower 
initiation of sexual activity among teenagers (Roberto et al., 2007), higher condom availability 
and condom use rates among young adults (Kiene et al, 2006; Scholes et al., 2003), and m o r e 
negotiated safety among men who have sex with men (Davidovich, 2006). The positive behavioral 
outcome described in this study is unique in that it focused on young adults in starting heterosexual 
relationships, a target group for STI prevention that is generally ignored. 
The intervention not only affected risk perceptions but also intentions to talk about S T I -
testing. However, even though these intentions were higher among participants receiving t h e 
tailored intervention, actual talking about or taking an STI-test was not higher in this g roup . 
Similarly, the intention to maintain condom use measured at direct post-treatment was n o t 
higher for the tailored intervention group than for the non-tailored and control groups, whi le 
the reported actual condom use at three month follow-up was higher in this group. A w e a k 
association between intention and behavior in safe sex studies is not unusual (Sheeran 8c Orbel l , 
1998). De Visser and Smith (2004) stated that There is reason to question whether models o f 
individual decision making are well suited to behaviors such as condom use which involve m o r e 
than one person.' (p. 194). Relating this to our study, part of the explanation could be that, a t 
first, the option of talking about and probably even taking an STI-test with one's partner seemed 
easier than continuing or starting condom use, reflected in a positive intention effect for S T I 
testing and not for intention for condom use. In the time period after the intervention, however, 
condom use might have turned out to be more agreeable and an easier behavior than taking a n 
STI-test. Alternatively, due to a necessary window-phase of at least three months between las t 
time unsafe sex and STI-testing, a follow-up period of 100 days might have been too short t o 
give people time to take an STI-test. 
Other points worth mentioning are the cognitive and behavioral differences between 
condom use (preventive behavior) and STI-testing (detective behavior). Individuals who a re 
afraid of becoming infected by their current partner and who are not able to convince t h e i r 
partner to take an STI-test may be more likely to use condoms to prevent transmission 
(preventive behavior). Also, with condom use, one is more in control of one's own safety t h a n 
with STI-testing. Sex without using condoms is only safe if both persons are sure about t he i r 
STI-status (i.e., if both take the test) and are faithful, but no one can control these behaviors 
for one's partner. On the other hand, individuals who fear becoming infected might consider 
STI-testing (detecting behavior) instead of condom use. Since the safe sex advice in this s tudy 
was couple-based, it did not specify who had the highest risk of becoming infected; it on ly 
stated if there was a risk of STI-infection for the couple. As it may be easier to accept that one's 
partner might have an infection (perceived susceptibility) than that one may be infected oneself 
(perceived probability), preventive behavior (i.e., condom use) may be considered the best option. 
The results showed that, indeed, the tailored intervention increased perceived susceptibility and 
not perceived probability. Additionally, only condom use and not STI-testing behavior increased 
at three month follow-up. 
Although the main goal of the intervention was to increase risk perceptions about STI, 
we also expected intervention effects on attitude, perceived normative beliefs, and self-efficacy 
towards maintenance of condom use and taking an STI-test. However, no differences were found 
between the tailored intervention and the other two conditions (non-tailored group and control 
group). On average, the attitude, perceived normative beliefs, and self-efficacy scores were rather 
high. Quite likely, the participants in our study (mainly white, highly educated young adults) 
were already positive about condom use and STI-testing and convinced about their ability to 
implement this behavior. 
A few study limitations are worth mentioning. First, studies conducted via the internet 
not only have advantages (wide reach, tailored information, etc.) but also the disadvantage of 
losing control over what the participants are exactly doing. This lack of control in intervention 
studies can easily cause high drop-out rates (Bull, Lloyd, Rietmeijer, & McFarlane, 2004; 
Dandurand, Shultz, & Onishi, 2008; Musch & Reips, 2000). Although our study did not suffer 
from a high or selective drop-out, the lack of control still could have influenced the results. 
That is, participants remained anonymous and there was no supervision of the (environmental) 
conditions in which the person participated. Second, the intervention focused on an important, 
but also relatively difficult to conceptualize and measure, target group: young adults in starting 
heterosexual relationships. Especially in the first period of a relationship, it may be unclear to 
the couple if they are a steady couple or not. Selecting people based on 'whether they have a 
relationship and for how long' might have been an insufficient recruitment procedure. Some of 
the people we approached could, in fact, have been involved in a starting relationship without yet 
calling it a relationship. This could explain the relatively low number of recipients fulfilling the 
eligibility criteria. 
Despite these limitations, the present study is the first one to present the effects of a web-
based intervention communicating the risks of STI and HIV and focusing on young adults in 
starting heterosexual relationships. Moreover, the results demonstrated that the intervention not 
only influenced risk perceptions and STI-testing intentions but also had a positive impact on 
reported condom use. The study is an important contribution to the literature on health-behavioral 
change in general and, more specifically, to the field of online STI/HIV prevention interventions. 
Chapter 7 
General Discussion 
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General Discussion 
n most social psychological theories regarding health behaviour, perceived risk plays a central 
ole in determining intentions and behavioural change (e.g., Conner et al, 1995; Milne et al., 
1000; Noar, 2007). Individuals not only need to be aware of threats, but they also have to feel 
lersonally susceptible to them, before they will be motivated to take preventive actions. Hie 
ndividual's perception of the probability that a particular negative event might occur, seems to 
>e even more important than realizing the severity of its consequences (Floyd ct al., 2000; Milne 
:t al., 2000). The probability of getting infected with a sexually transmitted infection (STI) is, 
ike many other health risks, often underestimated (Crosby et al., 2000; Klein et al., 2003). This 
inderestimation is one of the reasons that unprotected sex is so widespread (Basen-Engquist, 
1992; Schroder et al., 2001), resulting in high prevalence rates of STI and HIV (UNAIDS 8c 
WHO, 2007; Van Den Broek et al., 2008). 
The studies described in this thesis aimed to improve our knowledge on how perceptions 
)f susceptibility for STI could be influenced by communicating the risks of getting infected. 
Moreover, the studies aimed to provide more insight in the efficacy of different risk communication 
nethods in increasing risk perceptions and to identify the conditions under which the methods are 
iffective. Two risk communication methods regularly provided in health education practise were 
itudied: probability-based risk information (information about how often a risky event can result 
n a negative outcome) and scenario-based risk information (a description of how a risky event can 
:nd up seriously). In the first study, the effects of scenario information were compared with the 
effects of probability information (Chapter 2). In subsequent chapters, both risk communication 
Tiethods were separately studied in more detail. Scenario-based risk information was studied 
jy examining the effect of a self-constructed risk scenario as opposed to a prefabricated risk 
scenario (Chapter 3), as well as by comparing the effects of a single risk scenario with multiple 
risk scenarios (Chapter 4). Probability-based risk information was studied using different formats 
:>f general probability information (single incident and cumulative, Chapter 5) as well as by 
communicating personal, tailored probability information embedded in a web-based intervention 
[Chapter 6). In this concluding chapter, we will discuss the main findings of these studies. 
Impact of Scenario Information 
Hie chapters 2, 3, and 4 described four studies examining the impact of different scenario-based 
risk communication strategies on risk perceptions for Chlamydia and HIV. In Study 1, it is shown 
that providing young adults with risk scenario information leads to higher perceived susceptibility 
for Chlamydia, but not for HIV. In addition, the influence of scenario information on Chlamydia-
related susceptibility perceptions depended on the relationship status of the recipient: only among 
participants "without a steady relationship at time of measurement, perceived susceptibility was 
rated higher after reading scenario information compared to not reading scenario information. 
No effect of scenario information was found for participants with a relationship. 
The different effects of scenario information on feelings of susceptibility for HIV and 
for Chlamydia could be related to a difference in severity of both diseases. H I V is a more life-
threatening disease than Chlamydia and the idea to be vulnerable to HIV coidd have been fear 
arousing. The HIV messages may have induced defensive posturing that led to message rejection, 
and thus no effect on perceived susceptibility for HIV was found (Blumberg, 2000; Ruiter et al., 
2001). Although the additional measures did not indicate a strong fear arousing reaction in the 
HIV group, the severity of HIV was indeed rated higher and the credibility of the HIV-related 
information was rated lower compared to the ratings in the Chlamydia group. Possible defensive 
reactions regarding HIV-related risk perceptions were also described by others (Morris et al., 
1996; Turner DePalma et al., 1996). An alternative explanation for the lack of effect of scenario 
information on perceived susceptibility to HIV is that people may have veiy rigid and stereotyped 
ideas about HIV that are hard to influence with risk information. It is just something 'that won't 
happen to me'. 
Interestingly, our data not only revealed a risk-dependent but also a relationship-
dependent effect of scenario information on susceptibility assessments: risk scenarios only 
influenced susceptibility perceptions among people without a relationship and not among those 
with a relationship. This effect may also have been caused by some form of denial. The scenario 
in our study described the story of somebody getting infected with Chlamydia by having unsafe 
sex with a steady partner. Hie content of the message was thus highly relevant for participants 
actually having a relationship. Although message relevance generally increases information 
processing (Petty 8cCacioppo, 1986), a strong identification with the message content can also 
be threatening and may lead to defensive reactions such as message derogation (e.g., denying its' 
relevance or preventing the information from reaching consciousness) and denial of one's personal 
susceptibility (Block & Williams, 2002; Dietz-Uhler, 1999; Liberman et al., 1992). Due to its' 
high relevance, the scenario information used in our study may indeed have resulted in denial 
among people with a relationship. However, no data are available to support this suggestion. 
It could be interesting, though, to see if a scenario message describing a different, slightly less 
relevant story (e.g., related to a casual sex partner instead of a steady one) could perhaps influence 
perceived susceptibility among people with a relationship. 
Apart from the message being too threatening because of the content being too relevant 
or because of the risk being too severe, an alternative explanation for the limited effects of scenario 
information could be that participants simply could not identify enough with the situation 
described in the scenario. However, in order to positively influence susceptibility perceptions, 
it is important to imagine the situation in the scenario very well and be able to identify easily 
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with the character in the story (Anderson, 1983b; Broemer, 2004). It could have been difficult 
for young adults to imagine getting infected with a severe STI like HIV by having unsafe sex 
with a steady partner - a risk likely to be associated with promiscuous or casual sex. Additionally 
getting infected with STIs within a relationship context could in general have been difficult to 
imagine for people actually having a relationship (Misovich et al , 1997). As we did not measure 
the imaginability of, and the identification with the scenario message in Study 1, w e c a n n o t 
confirm this suggestion. 
In the next two studies (Chapter 3, Study 2a 8t2b), we explored in more detail the above 
suggested explanation regarding the role of the imaginability of risk scenarios on feelings of 
susceptibility to STI. A measure rating the imaginability of the described event was included and 
the mediating effect of imaginability on perceived susceptibility was determined. Additionally' 
we used a risk scenario with a different story content (i.e., casual sex scenario instead of a steadv 
relationship scenario) to sec if this scenario could influence risk perceptions not only among 
participants without a relationship but also among people with a serious relationship. Finally, we 
also asked people to write their own risk scenario about how they (or somebody like them) could 
get infected with Chlamydia (Study 2a) or HIV (Study 2b). It seemed plausible that writing 
your own risk stoiy would more actively trigger the imagination, would be easier to accept and 
would be less fearful (Aronson, 1999). By making people describe their own risky situation, 
we could possibly overcome the limited effects of prefabricated risk scenarios on susceptibility 
perceptions. 
The results of Study 2a showed that the self-constructed risk scenarios were indeed 
easier to imagine and this imaginability led to stronger feelings of susceptibility for Chlamydia 
compared to a prefabricated risk scenario message or no risk scenario message, independent 
of the relationship status of the participant. Additionally, contrary to the prefabricated risk 
scenario, the self-constructed risk scenario did not cause higher feelings of threat compared to 
the control group. However, in Study 2b the HIV-related susceptibility perceptions were still 
not influenced, even though this study showed that the imaginability of the self-constructed 
scenarios - but only among participants without a serious relationship - was also rated higher 
compared to the prefabricated scenarios. Thus, by using self-constructed risk scenarios we could 
indeed overcome part of the limited effects of prefabricated risk scenarios. However, admitt ing to 
be susceptible to a severe risk such as HIV may still have been too threatening. The participants 
in this study (young white adults) possibly perceived ITIV-infections as an extraordinary risk, and 
not something that would happen in their normal daily life. This explanation is partly confirmed 
by comparing the kind of stories the participants in the self-constructed risk scenario condition 
wrote when describing a situation leading to a Chlamydia infection or an event leading to an 
HIV infection; in general the content of the stories were similar, however in the latter case more 
extreme situations were included (e.g., rape). 
In Study 2, we used a different story-content compared to Study 1 ('casual' sex instt 
of'steady' sex) to see if a less relevant and thus possibly less threatening scenario message cot 
influence risk perceptions also among participants with a relationship. To our surprise, howev 
and contrary to Study 1, the prefabricated risk scenario used in Study 2 did not have any cfFc 
on perceived susceptibility whatsoever. As expected, the imaginability of the prefabricated r. 
scenario was rated lower than the imaginability of the self-constructed scenarios. Moreover, t 
prefabricated risk scenario indeed led to higher feelings of threat compared to not reccivi 
scenario information. Still, we had expected that the prefabricated scenario would have soi 
influence on risk perceptions. These findings suggest that it is difficult to construct prefabricat 
risk scenarios in a way that they are easy to imagine for everyone and such that they do n 
arouse too much fear. The limited effects of risk scenarios in influencing risk perceptions may 
partly outweighed if participants create their own risk scenario; scenarios that participants vvrc 
themselves were easier to imagine, less threatening, and - depending on the risk type - increas 
risk perceptions. 
Nevertheless, self-constructed risk scenarios also have some drawbacks. Apart f r o 
difficulties with practical implementation - self-constructed risk scenarios can only be usi 
in face-to-face counseling or a class workshop - the study also showed that HIV-related ri 
perceptions were not affected after writing personal risk scenarios. Thus, related to some rish 
writing your own story may still not be effective and may allow for denial of the message conte: 
and of one's personal susceptibility. 
In the third study (Chapter 4), we explored the efficacy of providing multiple (i.e. tw< 
prefabricated risk scenarios in influencing risk perceptions. One scenario about an STI infeetic 
in the context of a serious relationship, the other about STI infection in the context of a o m 
night-stand situation. More scenarios signify more examples of possible risky events which coul 
in turn enhance imaginability and perceived susceptibility (ITendrickx et al., 1992, 1989). 1 
addition, when providing multiple risk scenarios, it is more likely that at least one of the messtigt 
will be appealing and imaginable for the receiver which may in turn decrease the likelihoo 
for denial of the message content, Moreover, by using prefabricated risk scenarios instead <: 
self-constructed risk scenarios, we prevent that people write risk scenarios about unusual risk 
situations which may not affect their risk perceptions. The results of Study 3 showed t h s 
providing people with only one single risk scenario did not make people feel more susceptibl 
to STI, regardless of type of risk (Chlamydia vs. HIV), characteristic of the participant 
(relationship status), or the described event in the scenario message (casual sex or relationshi] 
context). However, as hypothesized, providing people with both risk scenarios simultaneous!: 
did lead to higher susceptibility perceptions towards Chlamydia as well as towards HIV, tin< 
independent of relationship status of the participant. This positive effect of two scenarios o i 
perceived susceptibility was mediated by imaginability. 
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A lack of eifect of one single prefabricated risk scenario as opposed to two scenario 
messages on risk perceptions can not be fully explained by a lack of imaginability: participants 
receiving only the relationship stoiy rated the imaginability in accordance with those receiving 
both scenario messages but it did not subsequently influence their risk perceptions. An alternative 
explanation could be that prefabricated scenarios may enhance feelings of worry which may in t u r n 
trigger defensiveness and denial. As suggested, denial of the message content may be less l ikely 
among those receiving two prefabricated stories as opposed to those receiving one single s t o r y 
which may explain why only risk perceptions in the first group changed. Participants receiving 
scenario information (one as well as two messages) were indeed more worried than participants 
not receiving scenario information. However, we have no direct measurement of denial showing 
that feelings of worry only caused higher rates of denial among participants receiving just o n e 
scenario message as opposed to those receiving two scenario messages that could support t h e 
suggestion fully. Finally, results could be explained by the fact that providing individuals w i t h 
multiple examples of risky events simply adds to a feeling of an increased number of potentially 
risky situations (Schwarz et al., 2006). Thus, it may not only be the content of the stories and t h e 
imaginability of the events that trigger perceived susceptibility but the basic fact that a h i g h e r 
number of the stories implies that the risk happens more frequently. 
All in all, by providing multiple risk scenarios we could influence susceptibility perceptions 
to Chlamydia regardless of relationship status. Moreover, with multiple risk scenarios we cou ld 
trigger the imaginability of the risky event enough in order to influence the often rigid susceptibility 
perceptions for 11IV. We can say that although the efficacy of scenario-based messages is sensible 
to several factors, proving multiple scenarios or making people construct their own risk scenario 
seem effective tools to influence risk perception. 
In the above described studies we focused on the imaginability of risk scenarios a n d 
on its' influence on susceptibility assessments. Yet it is suggested (Gilovich et al., 2006) t h a t 
people not only base their risk judgments on how easily they can imagine or simulate the risky 
event and its' consequences ('simulation heuristic'), but also on how easily they can call to m i n d 
examples of similar risky events from memory ('availability heuristic'). Having read or h e a r d 
about a risky event, but especially actual experience with the risky event, may all contribute t o 
information stored in memory and may all influence the availability heuristic. The more examples 
one can recall, the more strongly susceptibility perceptions for the risky event will be influenced. 
Providing scenario information could activate the availability heuristic, while having already 
risk information available in mind may in turn influence the imaginability of the risky even t 
(Greening, Dollinger, &Pite, 1996). Thus, the availability heuristic and the simulation heuristic 
could be activated simultaneously, which may influence the impact on risk perceptions. 
Now what would this mean for the role of risk experience in acting on the effect o f 
scenario information on risk perceptions? Scenario information may especially be an effective 
tool to increase perceived susceptibility for people with risk experience. It will be easier for t h e m 
to imagine the situation as they already have more examples available in mind. The contrary, 
however, may be possible as well. People with risk experience may rely more strongly on their 
own personal risk scenarios already available in mind when judging a risky situation (Lion et al., 
2005). Thus, providing additional scenario information may be less effective for those already 
having risk experience. 
Related to the scenario studies described in this thesis, it would be interesting to 
investigate these suggestions, i.e., to see whether the influence of scenario information on 
imaginability and on risk perception indeed depends on the experience one has with (risky) 
sex. Our data are unfortunately not sufficient to explore the suggestion fully (our studies hardly 
included participants without any sexual experience). However, the covariates included in the 
study described in Chapter 4 indeed showed that the more risk experience, the better one could 
imagine the situations described in the scenarios', and the higher one's perceived susceptibility2  
. An additional analysis described in the discussion section of Chapter 3 showed that excluding 
participants without sexual intercourse experience slightly enhanced the influence of scenario 
information on susceptibility perceptions for Chlamydia. Altogether, this seems to suggest that 
communicating risks using risk scenario information is especially an effective strategy to increase 
risk perceptions among people having experience with the specific risky event. Nonetheless, more 
research is necessary on the role of risk experience and its' influence on the efficacy of scenario 
information. 
In summary, based on the studies as presented in this thesis concerning the influence of 
scenario-based risk information on risk perceptions we can conclude that: 
1. Scenario information is a potentially effective tool to increase feelings of susceptibility, 
but its' efficacy depends on the type of risk (severity) and the characteristics of the person making 
the risk assessment (imaginability of the risk scenarios presented). 
2. To reduce the likelihood for defensive reactions or a lack of imaginability, it is advisable 
to use self-constructed risk scenarios (effective regardless of recipient characteristics) or to provide 
multiple risk scenarios (effective independent of recipient characteristics as well as type of risk). 
The study described in Chapter 4 included number of sex partners (cf sexual experience) as weii as experience with 
unprotected sex (cf sexual safety) as covariates in the analyses. The parameter estimates of the covariates showed that 
experience with unprotected sex significantly influenced imaginability of the prefabricated scenarios, B = 0.38, p ' .01 
while number of partners did not influence imaginability, B = .001, p - 0.92. Conducting similar analyses using the data of 
study 3a (Chapter 3) showed that number of partners had a marginal significant influence on the imaginability of the (self-
constructed) risk scenarios, B = 0.10, p = .07, but no influence was found of sexual safety, B = -0.09, p = .75. It seems that 
risk experience (i.e., number of sex partners and degree of unprotected sex) indeed influences the imaginability of the risky 
event to some extent. 
The parameter estimates of the covariates showed that sexual experience as well as sexual safety significantly influenced 
perceived susceptibility, B = 0.036 , p < .001 vs. B = 0.16, p - .03. 
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Impact of Probability Information 
In Chapters 2 and 5, studies on the effects of probability-based risk information on perceived 
susceptibility to Chlamydia and HIV are presented. Subsequently, Chapter 6 reveals the results 
of a study in which personal probability information is embedded in a tailored intervention. 
Study 1 (Chapter 2) showed that perceived susceptibility for Chlamydia was rated higher among 
participants receiving probability information compared to participants not receiving probability 
information, while no effects of probability information on HIV-rclated susceptibility perceptions 
were found. This finding suggests that the influence of probability-based risk information on 
risk perception depends on the magnitude of the presented probability numbers: the relative 
high prevalence and infection rates of Chlamydia may have led to the high susceptibility rates 
while the relative low prevalence and infection rates of HIV did not influence susceptibility 
perceptions. Hiis suggestion is in line with findings of De Hoog and colleagues (De Hoog et 
al., 200S). Respondents in their study were given false feedback on their risk to develop RSI 
(Repetitive Strain Injury) after completing a computer mediated RSI test. Those who were told 
their vulnerability for RSI was high, rated their perceived vulnerability higher than those who 
were told their vulnerability was low. 
Alternatively, our results could be explained by differences in the novelty of the information 
(Slovic, Fisch hoff, & Lichtenstein, 1984). If the participants had had no a-priori ideas about 
the high infection rates of Chlamydia, the unexpected high risk information could have added 
to increased feelings of susceptibility. In contrast, the small infection rates of HIV may have 
confirmed ideas about a low perceived risk for HIV infections and therefore the information 
had no additional newsworthiness. In line with this suggestion, the novelty of the information 
about Chlamydia was indeed rated higher compared to the information about HIV. Nonetheless, 
additional mediation analyses did not reveal that the effects of information on susceptibility 
perceptions were mediated by novelty. 
Tie infection rates communicated in Study 1 only included single incident probabilities, 
i.e., the likelihood to get infected with an STI after one single unprotected sexual encounter 
with an infected person. However, the likelihood to get infected with an STI is cumulative: 
with increasing number of sex partners and increasing number of sexual encounters, the risk 
to get infected increases as well. Small single incident risks, like an HIV infection, may thus 
become rather large risks after subsequent risky episodes. Most people do not realize that many 107 
risks accumulate in time. As previously suggested (Fuller et al., 2004; Holtgräve et al., 1995), it 
may thus be important to provide people with information regarding the cumulative probability 
of health risks. In the two studies presented in Chapter 5, not only single incident rates but 
also the cumulative risks of STI infections were presented to investigate if people would feel 
more susceptible for Chlamydia, but also for HIV, after emphasizing the cumulative aspects of 
the infection probability. As we also wanted to see whether the perceived familiarity with the 
probability information could explain the different effects of risk information on susceptibility 
perceptions for Chlamydia vs. HIV, we asked participants to indicate whether the probabilities 
were lower or higher than they thought in advance. We did not have the intention to measure 
their true a-priori knowledge about infection probabilities but merely aimed at indicating the 
feelings left among the participants after reading the probability information (e.g., 'gosh, I didn't 
know it was that high/low'). 
Contrary to recommendations and assumptions (Fuller et al., 2004; Holtgräve et al., 
1995), the HIV- and Chlamydia-related susceptibility perceptions were not rated higher after 
presenting cumulative probability information, whether the information was presented in a verbal 
format (Study 4a) or a numerical format (Study 4b). Moreover, the studies showed that providing 
cumulative probability information about Chlamydia resulted in lower perceived susceptibilities 
compared to a control group that did not receive probability information. 
I h e fact that cumulative risk information about Chlamydia actually resulted in lower 
risk perceptions may be related to defensive reactions and denial of one's susceptibility for high 
probability risks. Even after presenting the high infection probability rates to a high-risk group 
(young women with a risky sexual past), perceived susceptibility was not higher but actually 
lower, notwithstanding the fact that all participants indicated that the infection probabilities 
for Chlamydia were higher than they thought in advance. In addition, the data suggest that the 
cumulative risk information concerning HIV is still too low to increase perceived susceptibility. 
Indeed, participants indicated that HIV infection probabilities were lower than they thought in 
advance (Study 4a) or at least corresponding to their ideas (Study 4b), Hie probability information 
related to HIV seemed to confirm their low perceived risk for HIV infections. In summary, 
communicating risks using cumulative probability information appears to be an ambiguous 
approach to increase feelings of susceptibility. 
Contrary to the results of Study 1 (Chapter 2), this time the single incident probability 
information for Chlamydia did not lead to increased susceptibility rates. It had no effect (Study 
4a) or it decreased susceptibility perceptions (Study 4b). No decisive explanation can be given 
for the different effects of single incident information; however some differences in the way 
the probability information was framed could have been an underlying reason. First, the single 
incident rates included in Study 4 (75%) were higher than those presented in Study 1 (25-50%) 
because the infection rates were derived from the most recent data as released by local health 
organizations at the time of the study (executed in 2007 resp. 2003). The higher rates in Study 
4 may have been more threatening and thus may have caused defensive reactions. Second, the 
probability information in Study 4b was not only presented using percentages but also using 
frequencies. The frequency format may have been even more fear arousing than when the same 
risk was presented as a percentage (Hux ScNaylor, 1995; Slovic et al., 2000). Nevertheless, no 
items measuring fear arousal were included to support this suggestion. 
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Studies 2 and 4 communicated risk probabilities using general risk information e.g., the 
likelihood that a risk can end up seriously in general, for the average public. These studies showed 
that communicating general risk information does not always have the intended effect on risk 
perceptions related to oneself. However, when provided with general risk information, one's 
personal risk may actually be easily denied by thinking that the information is applicable only for 
others, but not for oneself. Thus, it may be better to communicate personalized risk probabilities 
i.e., how likely is it that you are infected or getting infected with STI? 
In the next Study (Chapter 6), we investigated whether it is more effective to increase 
risk perceptions using personalized risk information (i.e., risk probability information tailored to 
the personal circumstances of the individual) as opposed to general, non-tailored risk probability 
information. This time, the risk information was embedded in the context of a larger-scale health 
intervention program. Participants not only received information on risk probabilities but also a 
tailored safe sex advice as well as information tailored to their motivation and skills in performing 
the recommended behaviour. The interventions' efficacy was compared to a group receiving non -
tailored, general information addressing the same determinants and a control group receiving 
no information. The results confirmed the hypothesis; perceived susceptibility for STI was rated 
higher among participants in the tailored intervention group as opposed to participants in the 
non-tailored group or those in the control group. Moreover, those receiving tailored information 
had higher intentions to talk about STI testing directly after the study as well as higher condom 
use rates at three month follow-up. It seems that a tailored intervention including personalized 
probability information is an effective strategy to adequately increase perceived risk probabilities 
and protective behaviour. In addition, by providing the information web-based and using 
computer-tailoring techniques, it also is a cost-effective, easy accessible, and anonymous way to 
deliver the information widespread. 
Next to risk probability-information, participants in Study 5 also received a behavioural 
advice as well as information directed to enhance motivation and skills. Participants not only 
learned about the probability to get infected with an STI, but also received some guidelines on 
how to avoid it. Thus, the current setting does not allow us to draw any firm conclusions regarding 
the explicit impact of personal probability information over general probability information in 
influencing risk perceptions and behaviour. The potential influence of the additive information 
provided in both the tailored as well as the non-tailored group may not be ignored. Still, our data 
suggest that personalized risk communication is a promising method of risk communication. 
Based on the studies on probability-based risk communication as presented in this thesis 
we can conclude that; 
l.Care should be taken when providing general probability-based risk information in 
risk communication. The influence of general probability information (single incident as well 
as cumulative and including low as well as high probability rates) on risk perceptions seemed 
to be less obvious than expected and assumed. It may even lead to unwanted lower instead of 
the desired higher risk perceptions. We recommend to be careful with including (cumulative) 
probability information in health risk messages and to pilot-test the risk messages properly to 
prevent unexpected side effects. 
2. A tailored intervention including personalized probability information, on the contrary, 
seems to effectively increase feelings of susceptibility and positively influence health behaviour 
change. As face-to-face counselling sessions are an expensive and time-consuming way to deliver 
tailored information, web-based interventions seem to be a perfect solution for a widespread, 
cost-effective, and anonymous distribution of personal probability-based risk information. 
Probability Indications or Personal Testimonials? 
So far, we discussed the influence of scenario-based risk information and probability-based risk 
information separately. However, which one of the two would be most effective in influencing risk 
perceptions and thus would be advisable to use? Several previous studies suggest that scenario-
based risk information would be more persuasive than probability information because many 
people have difficulties understanding probability information (for overview see (Rothman et 
al., 1999) and it would require great numeracy skills to interpret the statistical facts (Peters et 
al., 2006). Additionally, scenario information would be more powerful because of its' affective 
load which makes the potential risk livelier and triggers emotions (Kreuter et al., 2007; Nisbett 
et al., 1980; Rook, 1987). To close, from an evolutionary perspective, our brain would be merely 
developed for processing information in a heuristic, affective way rather than a cognitive, analytic 
way (Kreuter et al., 2007; Zajonc, 1980). 
Several studies exploring the effects of probability information as opposed to scenario 
information indeed seem to argue in favor of the latter one (De Wit et al., 2008; Hendrickx et 
al., 1989; Rook, 1987). The study of Hendrickx, Vlek, and Oppewal (1989), for example, showed 
that people based their judgments of accident probabilities on both probability and scenario 
information, but frequency information was less influential when scenario information was 
provided as well. De Wit, Das and Vet (2008) found higher risk perceptions towards Hepatitis B 
among people receiving scenario information compared to people receiving probability statements. 
On the contrary, however, frequency information seemed to be more important when the risks 
concerned large-scale, uncontrollable activities (Hendrickx et al., 1992). Subsequently, a study 
of Greene and Brinn (2003) concerning cancer-related susceptibility perceptions also showed a 
stronger effect of statistical information over a scenario format. 
The studies described in this thesis underline the fact that a preference for one of the two 
risk communication methods is not as straight forward as sometimes assumed. Hie influence of 
both probability-based risk information and scenario-based risk information on risk perceptions 
seem to depend on several factors. The impact of probability-based risk information was influenced 
by the magnitude of the risk probability (if it is too high or too low it does not seem to work) 
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and the presentation format; an intervention including personalized risk probability information 
did increase susceptibility perceptions while a control program with general risk information did 
not. The efficacy of scenario-based risk information seemed to depend on the severity of the risk 
and the extent to which the person can imagine the risky event. In general, both methods can 
influence risk perceptions, but have their restrictions as well. 
A factor that could possibly explain the sometimes restricted or varying impact of scenario-
and frequency-based risk information may be related to the relevance of the risk messages for 
the person making the risk judgment. Although relevance of the information is important to 
motivate people to process health information (Johnson & Eagly, 1989), some studies showed 
that if the information is highly relevant, it lowers the tendency to rely on heuristic processing 
(Rothman et al., 1998) and also lowers message acceptance (Liberman et al., 1992) which is 
suggested to happen in order to maintain a positive self-image (Harris &Napper, 2005; Sherman, 
Nelson, & Steele, 2000). Thus, highly relevant risk information leads to a more critical, elaborate 
message processing which easily evokes strategics undermining and rejecting the message validity 
(Liberman et al., 1992; Morris et al., 1996). In addition, people more strongly rely on their own 
ideas and knowledge about a certain risk than on newly acquired information (Lion et al., 2005), 
which will especially limit the influence of risk information for well-known risks such as HIV. 
Hie risk information messages concerning STI infections that were studied in this thesis 
were all (highly) relevant for the participants as they were all, or at least most of them, sexually 
experienced. In addition, people may have been more familiar with HIV than with Chlamydia 
which may result in more settled ideas and associations with HIV than with Chlamydia. All 
together, this may have increased critical and defensive reading, and thus made it less easy for 
our messages to have impact on (especially ITIV-related) risk perceptions, in turn explaining the 
sometimes limited effects. 
In summary, we can say that although risk scenario and risk frequency information can 
be effective tools to positively influence risk perceptions, it simultaneously seems to increase the 
likelihood for defensive reactions. Risk and health communicators should carefully explore the 
factors that could avoid defensive posturing such that risk information may effectively influence 
risk perceptions and enhance healthy behavior. Our studies suggest that personalized (risk) 
messages, multiple risk scenarios, or sell^constructed risk scenarios, are strategies enhancing the 
impact of risk information on risk perception. 
Limitations and Suggestions for Additional Research 
A few limitations of the studies presented in this thesis are worth considering. 
First, all studies described iti this thesis measured the direct post-treatment influence of 
risk information on risk perception. However, conducting long-term follow-up measurements 
may have added to our understanding of the influence of risk information on risk perceptions 
over time. A second limitation of our studies is that message derogation and denial were 
often used to explain the sometimes surprising or limited influence of the risk information on 
susceptibility perceptions. Different measures were used to underline this suggestion, although 
items directly measuring defensiveness were most of the time not included. Actually, even though 
there has been done extensive research on defensive reactions (Good & Abraham, 2007), it still 
is a complex phenomenon that is very hard to proof empirically. 
A third point is that the results of our studies were based on experiments that mainly 
included white and higher educated young adults. Although these participants were an important 
part of our target group (i.e., young heterosexual adults in the Netherlands), it restricts the 
generalizability of our conclusions to other groups with, for example, different educational level 
or different ethnic background. No big differences are expected for the way the information is 
processed among different target groups, however the impact and persuasiveness may dependent 
on the characteristics of the participant. More research is needed to explore the influence and 
usability of both risk information methods for a broader audience. 
Some differences in the study procedures between the experiments described in this thesis 
may have influenced study outcomes. For example, the studies described in Chapters 2 and 3 
were conducted in a lab-based setting while the studies described in Chapters 4, 5 and 6 were 
internet-based. These differences in study procedures may have influenced motivation and time 
spend in processing the information which in turn may have influenced message processing and 
message impact. Building in more consistency in study procedures and materials may exclude 
possible influencing factors. Furthermore, although the influence of risk information on risk 
perception was studied including two types of risk with different risk profiles (Chlamydia; high 
probability and low severity vs. HIV; low probability, high severity) to get additional insight in 
the generalizability of study results, still other risk profiles may result in different study outcomes 
(Das, De Wit, & Stroebe, 2003). 
Another point worth to elucidate is the apparently neglected role of gender in our studies. 
Especially related to sexual issues, a significant impact of gender may be expected. However, 
pre-analyses within all our studies indicated that gender did not significantly influence the 
effect of risk information on risk perception. In order to not complicate the study descriptions 
unnecessarily, gender was excluded from the study designs. 
Finally, in Study 5 the influence of personal risk information as opposed to general risk 
information on perceived susceptibility for STI was examined. Next to risk information, we 
included (tailored) information targeting motivation, self-efficacy, and practical behavioural 
recommendations. In the current study design, it is not clear what the impact has been of the 
additional information on influencing susceptibility perceptions and actual behavioural change. It 
would have been interesting to investigate the impact of the additional information by comparing 
the effects of (personal) risk information with and without adding additional information and 
action recommendations. 
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C o n c l u s i o n s & Impl i ca t ions 
With the studies described in this thesis we aimed to increase our understanding on the efficacy 
of different risk communication methods in influencing risk perception. More specific, our target 
was to identify the conditions under which probability-based risk information and scenario-
based risk information could increase perceived susceptibility for sexually transmitted infections 
among heterosexual young adults. 
Based on the findings of our studies we may conclude that judgments regarding HIV (a 
known risks, with low probability and high severity), may be very rigid and difficult to influence. 
It was shown that people perceived themselves to be well informed and knowledgeable on ITIV. 
Risk messages communicating the small, but still significant (cumulative) risk probabilities were 
not influencing their established ideas and preconceptions regarding their susceptibility. Also 
when the risk message involved scenario-based strategies, HIV-relatcd risk perceptions hardly 
changed. When communicating the risk of STI infections to young heterosexual adults, focusing 
on HIV does not seem the right approach or at least easily failing. 
Judgments regarding Chlamydia (a relatively less known, high probability and low severity 
risk) arc easier to influence and are vulnerable for different communication formats. In order 
to increase susceptibility perceptions, scenario-based risk information seems the most effective 
communication method. Providing multiple risk scenarios or making people generate their own 
risk scenario is preferable to increase impact. Hie efficacy of cumulative and single incident 
probability information regarding Chlamydia is, however, less straightforward and seems even to 
decrease perceived susceptibility. 
Communicating risks using probability information or scenario information seems to 
induce defensive reactions. Our thesis shows that it is thus necessary to thoroughly pretest risk 
communication messages in experimental studies even when certain presentation frames or 
strategies seem obviously more effective or better than others. Hiey may cause unexpected and 
unwanted side effects. More research on which factors trigger defensive reactions and on how 
to adequately measure them, as well as on how to communicate risk information while avoiding 
denial, is desirable and necessary. 
Personalized probability feedback is apromising risk communication strategy to adequately 
influence risk judgments. Combined with behavioral recommendations and information tailored « — — 
to motivation and skills, personalized risk information seems an effective approach to stimulate 113 
healthy behavior. More research on whether tailored information regarding motivation and self-
efficacy adds to the impact of personalized risk information would increase our understanding on 
the factors influencing the efficacy of tailored health risk messages. 
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S u m m a r y 
Sexually transmitted infections (STI, including HIV) arc a serious and worldwide 
prevalent health concern. One way to reduce the risk of STI transmissions and infection is by 
preventing unsafe sexual behavior, i.e., to stimulate condom use as well as STI-testing. However, 
the usually low HIV/STI susceptibility perceptions, especially among sexually active youth and 
young adults, restrain many from reducing their sexual risks. 
The current thesis describes a series of studies on the efficacy of different risk 
communication methods in influencing perceived susceptibility to STI. The use of scenario-
based risk information (i.e., a description of how a risk could happen or end up negatively) and 
probability-based risk information (i.e., information about the likelihood or how often a risk 
leads to a negative outcome) was explored in seven experimental studies, including a web-based 
intervention. 
Chapter 1 starts with a short introduction to this thesis' subject. A brief outline of different 
risk communication methods used and studied in health science and practice, precedes a more 
detailed description of previous studies on the effects of probability-based and scenario-based risk 
communication. Subsequently, a section describing the 'state of the art' regarding the use of both 
methods in influencing STI-related susceptibility perceptions follows. The chapter ends with an 
overview of the seven studies presented in this thesis. 
Chapter 2 describes an experimental study (Study 1) in which the effect of probability-
information and scenario-information on susceptibility perceptions for Chlamydia and HIV was 
compared. The probability-information included prevalence and single incident infection rates 
regarding Chlamydia- and HIV-infections. The risk scenario-information concerned a personal 
testimonial about STI and unsafe sex with a steady partner. I t was expected that probability-
information would only affect perceived susceptibility if the presented prevalence and infection 
rates would be high (i.e., in the case of Chlamydia) and not if these rates would be low (i.e., 
in the case of HIV). Scenario-information was expected to influence susceptibility perceptions 
regardless of risk probabilities as it focuses on how instead of how often, i.e., Chlamydia-related 
as well as HIV-related perceived susceptibility was assumed to be affected. Our hypotheses were 
partly confirmed. Results showed that perceived susceptibility to Chlamydia was rated higher 
among participants receiving probability-information compared to participants not receiving 
probability-information while no effects of probability-information on HIV-related susceptibility 
perceptions were found. To our surprise, however, also scenario-information only affected feelings 
of susceptibility for Chlamydia and not for HIV. Moreover, this effect was only found among 
participants with no intimate relationship at time of data collection. The limited effect of scenario-
information is discussed in terms of defensive reactions to threatening health information. 
In subsequent studies 2 and 3 (Chapter 3 and 4) we examined if different information 
formats could overcome the restricted influence of scenario-based risk information on risk 
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perceptions. In addition, the extent to which the imaginability of the presented events mediated 
the effect of scenario-information on perceived susceptibility was explored. In two experimental 
studies (Chapter 3), we examined the effects of a prefabricated risk scenario and a self-constructed 
risk scenario on perceived susceptibility to get infected with Chlamydia (Study 2a) or HIV (Study 
2b). Similar to Study 1, the prefabricated risk scenario concerned a personal testimonial. This 
time, the message presented a story on STI and unsafe sex with a casual partner. People in 
the self-constructed scenario condition were asked to write their own personal realistic risk 
scenario about how they could get infected with Chlamydia (or HIV). It was expected that 
reading a prefabricated risk scenario as well as writing a self-constructed risk scenario would lead 
to higher perceived susceptibility on Chlamydia and HIV compared to not reading or writ ing 
a scenario. Moreover, we hypothesized that the self-constructed scenario would better enable 
people to imagine the event thus leading to a greater sense of susceptibility than the prefabricated 
scenario. Results showed that participants considered themselves more susceptible to Chlamydia 
after writing their own risk scenario but not after presenting the prefabricated risk scenario. 
The imaginability of the event mediated the effect of self-constructed scenario-information 
on perceived susceptibility. No effects of the prefabricated or self-constructed risk scenario on 
perceived susceptibility to HIV were found. It is concluded that, in some circumstances, a self-
constructed risk scenario may be an effective way to influence perceptions of susceptibility. I n the 
end, recommendations for practice are discussed. 
Chapter 4 presents Study 3 in which the effect of providing multiple prefabricated risk 
scenarios as opposed to one single risk scenario message on perceived susceptibility to Chlamydia 
and HIV was examined. The influence of two different risk scenarios was tested: one scenario 
describing an STI-infection in the context of a serious relationship, another scenario describing 
an STI-infection in the context of a one-night stand situation. It was expected that providing the 
two different scenarios simultaneously would result in more available risk examples and therefore 
would lead to a stronger imaginability and thus a higher perceived susceptibility compared to 
presenting one of the risk scenarios on its own. With the suggested stronger impact of two risk 
scenarios, we assumed to not only change Chlamydia-related susceptibility perceptions bu t also 
the generally hard-to-influence susceptibility perceptions towards an HIV-infection. The results 
confirmed the hypothesis. If people received both risk scenarios simultaneously, it did lead to 
higher perceived susceptibility rates for Chlamydia as well as for HIV. Hits effect of scenario-
information on susceptibility perceptions was mediated by imaginability. 
The next chapters (Chapter 5 and 6) describe three studies in which the influence of different 
risk probability formats on risk perceptions were studied in more detail. Chapter 5 presents a study 
(Study 4) on cumulative risk probability-information. The suggestion was examined that stressing 
the cumulative aspects of a risk would improve people's risk judgments - especially if the single 
incident probabilities are low (Holtgräve et al., 1995). Based on this assumption, we expected that 
providing cumulative probability-information regarding STI-infections would result in higher 
susceptibility scores than only communicating the single incident probabilities or no probability-
information. In two studies, participants were provided with cumulative and single incident 
probability-information on Chlamydia and HIV, using verbal (Study 4a) and numerical (Study 
4b) cumulative probability-information. Contrary to assumptions and recommendations, results 
of both studies showed that single incident as well as cumulative probability-information may 
result in people feeling less susceptible towards Chlamydia and having less intention to undertake 
risk-reducing actions, regardless of the presentation format (verbal vs. numerical). For HIV, no 
effects were found whatsoever. These results showed that assumptions and recommendations 
in scientific literature that seem obviously straightforward may actually lead to unexpected and 
unwanted side effects. 
In Study 5 (Chapter 6) we examined whether it may be more effective to increase STI-
related risk perceptions by using personalized risk probability-information instead of general 
risk probability-information. For this study, the risk information was presented in the context 
of a larger-scale health intervention program. The objectives of this tailored and web-based 
intervention were to influence risk perceptions, increase - maintenance of - condom use, and 
promote STI-testing among young adults entering into close heterosexual relationships. The 
intervention not only addressed risk perceptions but also attitudes, self-efficacy, skills, and 
normative beliefs related to condom use and STI-testing. In a randomized controlled trial (RCT) 
we tested the interventions' efficacy compared to a non-tailored intervention group receiving 
general (risk) information and a control group receiving no information at all. The results showed 
that the tailored intervention effectively influenced perceived susceptibility to STI and STI-
testing intentions at direct post-intervention, as well as significantly reduced unprotected sex at 
3-month follow-up. Ulis study demonstrated that a tailored intervention, in which personalized 
risk information is embedded, not only influenced risk perceptions and STI-testing intentions 
but also had a positive impact on reported condom use. 
Finally, in Chapter 7, a summary and discussion of the main results of the previous chapters 
is given. The sometimes surprising effects of the different risk information formats used in the 
studies provided new research questions and some interesting new insight of the conditions under 
which probability-based and scenario-based risk information influences perceived susceptibility to 
STI. This thesis showed that risk perceptions regarding HIV (low probability, high severity) are 
very difficult to influence while judgments regarding Chlamydia (high probability, low severity) 
are more vulnerable for different risk communication formats. Scenario-based risk information 
seems to be an effective tool to increase feelings of susceptibility, though its' influence depends 
on the type of risk and the imaginability of the scenario-message. On the contrary, care should be 
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taken when communicating general probability-based risk information as it may lead to a lower 
instead of higher perceived susceptibility. Finally, a tailored intervention in which personalize.1 
risk probability-information is embedded seems an effective and promising tool to incrt\i-< 
susceptibility perceptions and stimulate healthy behavior. 
Samenvat t ing 
Seksueel overdraagbare aandoeningen (SOA, waaronder HIV) zijn een ernstig en 
wereldwijd voorkomend gezondheidsprobleem. Een van de manieren om het risico voor 
SOA transmissies en infecties te reduceren, is door onveilig seksueel gedrag te voorkómen; 
bijvoorbeeld door het gebruiken van condooms en het uitvoeren van SOA testen. De veelal lage 
vatbaarheidpercepties ten aanzien van HIV/SOA, met name onder seksueel actieve jongeren en 
jong volwassenen, weerhouden velen er echter van om hun risico's op SOA te beperken. 
Dit proefschrift beschrijft een reeks studies naar de doeltreffendheid van verschillende 
risicocommunicatie-methodieken in het beïnvloeden van de waargenomen vatbaarheid voor 
SOA. De inzetbaarheid van op risicoscenario's gebaseerde informatie (m.a.w., een beschrijving 
van hoe een risico plaats kan vinden of verkeerd kan aflopen) en van informatie gebaseerd op de 
waarschijnlijkheid van risico's (m.a.w. informatie over de kans dat een risico verkeerd afloopt of 
hoe vaak het verkeerd afloopt) is onderzocht in een zevental experimentele studies, waaronder ook 
een test van een via het internet aangeboden interventie. 
Hoofdstuk 1 begint met een korte introductie van het onderwerp van dit proefschrift. 
Een beknopt overzicht van de verschillende risicocommunicatie-technieken die bestudeerd zijn 
en gebruikt in de praktijk van gezondheidsvoorlichting, gaat vooraf aan een meer gedetailleerde 
beschrijving van eerder uitgevoerde studies naar op kans- en scenario-informatie gebaseerde 
risicocommunicatie. Daarna volgt een beschrijving van de 'state of the art' met betrekking tot het 
gebruik van beide methoden in het beïnvloeden van aan SOA gerelateerde vatbaarheidpercepties. 
Het hoofdstuk sluit af met een overzicht van de zeven studies die in dit proefschrift worden 
beschreven. 
Hoofdstuk 2 beschrijft een experimentele studie (Studie 1) waarin de effecten van 
kansinformatie en scenario-informatie op vatbaarheidpercepties voor Chlamydia en H I V werden 
vergeleken. De kansinformatie omvatte cijfers over de prevalentie en eenmalige kans op infectie 
met betrekking tot Chlamydia en HIV. De scenario-informatie betrof een persoonlijk verhaal 
over SOA infecties en onveilige seks met een vaste partner. Er werd verwacht dat kansinformatie 
de waargenomen vatbaarheid zou beïnvloeden wanneer de voorgelegde prevalentie- en 
infectiecijfers hoog zouden zijn (m.a.w., in het geval van Chlamydia) en niet wanneer deze cijfers 
laag zouden zijn (m.a.w., in het geval van HIV). Scenario-informatie zou de waargenomen 
vatbaarheid beïnvloeden onafhankelijk van de kansen van het risico omdat deze informatie zich 
richt op hoe in plaats van hoe vaak. Ofwel, er werd aangenomen dat zowel de waargenomen 
vatbaarheid gerelateerd aan Chlamydia, als ook de waargenomen vatbaarheid gerelateerd aan 
HIV zou worden beïnvloed. Onze hypotheses werden gedeeltelijk bevestigd. De resultaten lieten 
zien dat deelnemers die kansinformatie over Chlamydia ontvingen hoger scoorden op de meting 
van waargenomen vatbaarheid dan deelnemers die geen kansinformatie ontvingen, terwijl de 
kansinformatie over H I V geen effect op de waargenomen vatbaarheid had. To t onze verrassing 
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echter, beïnvloedde ook scenario-informatie alleen de gevoelens van vatbaarheid voor Chlamydia 
en niet die voor HIV. Bovendien werd dit effect alleen gevonden onder deelnemers die geen intieme 
relatie hadden ten tijde van de dataverzameling. Dit beperkte effect van scenario-informatie 
wordt besproken in de context van defensieve reacties op bedreigende gezondheidsinformatie. 
In de daaropvolgende studies 2 en 3 (Hoofdstak 3 en 4) hebben we onderzocht of 
verschillende andere vormen van scenario-informatie dit beperkte effect van risicoscenario's op 
risicopercepties kon veranderen. Bovendien werd uitgezocht of het effect van scenario-informatie 
op de waargenomen vatbaarheid werd gemedieerd door de mate waarin de deelnemers zich de 
voorgelegde gebeurtenissen konden voorstellen. 
In Hoofdstuk 3 testten we aan de hand van twee experimentele studies de effecten van een 
aangeboden risicoscenario en een zelfbedacht risicoscenario op de waargenomen vatbaarheid voor 
een Chlamydia infectie (Studie 2a) en voor een HIV infectie (Studie 2b). In overeenstemming 
met Studie 1 betrof het aangeboden risicoscenario een persoonlijk verhaal. Dit keer betrof de 
boodschap een uiteenzetting over het oplopen van een SOA infectie bij onveilige seks met een 
losse partner. Aan personen in de zelfbedachte scenario conditie werd gevraagd om hun eigen 
persoonlijke en realistische risicoscenario te schrijven over hoe zij met Chlamydia (of HIV) 
geïnfecteerd zouden kunnen raken. Er werd verwacht dat, in vergelijking met het niet lezen of 
schrijven van een risicoscenario (controlegroep), zowel het lezen van een aangeboden scenario 
als het schrijven van een zelfbedacht risicoscenario zou leiden tot een hogere waargenomen 
vatbaarheid voor Chlamydia en HIV. Bovendien namen we aan dat de zelfbedachte scenario's 
mensen beter instaat zouden stellen om zich de gebeurtenis voor te stellen en dus zouden leiden 
tot een sterker gevoel van vatbaarheid dan een aangeboden scenario. De resultaten laten zien 
dat deelnemers zichzelf vatbaarder achtten voor Chlamydia nadat ze zelf een risicoscenario 
hadden geschreven, maar niet nadat hen een kant-en-klaar risicoscenario was voorgelegd. De 
voorstelbaarheid van de gebeurtenis medieerde het effect van de zelfbedachte scenario-informatie 
op de waargenomen vatbaarheid. Er werden geen effecten gevonden van het aangeboden 
of het zelfbedachte risicoscenario op de waargenomen vatbaarheid ten aanzien van HIV. Er 
wordt geconcludeerd dat, onder sommige omstandigheden, een zelfbedacht risicoscenario een 
effectieve manier kan zijn om gevoelens van vatbaarheid te beïnvloeden. Tot slot worden enkele 
aanbevelingen voor de praktijk gegeven. 
Hoofdstuk 4 beschrijft Studie 3, waarin de effecten worden onderzocht van het voorleggen 
van meerdere risicoscenario's in vergelijking met het voorleggen van een enkel risicoscenario 
op de waargenomen vatbaarheid voor Chlamydia en HIV. De invloed van twee verschillende 
risicoscenario's werd getest: een scenario beschreef een SOA infectie in de context van een serieuze 
relatie, een ander scenario beschreef een SOA infectie in de context van een one-night stand 
situatie. Er werd verwacht dat het gelijktijdig verstrekken van de twee verschillende scenario's zou 
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resulteren in meer beschikbare voorbeelden van risicovolle gebeurtenissen en daarmee zou leiden 
tot een sterkere voorstelbaarheid en dus tot een hoger gevoel van vatbaarheid in vergelijking 
met het verstrekken van slechts een van de twee risicoscenario's of geen scenarioboodschap. In 
de veronderstelling dat twee risicoscenario's een sterkere impact hebben dan één, verwachtte 
we voorts dat niet alleen de waargenomen vatbaarheid gerelateerd aan Chlamydia, maar ook de 
over het algemeen moeilijk te beïnvloeden waargenomen vatbaarheid ten aanzien van een HIV 
infectie kon worden veranderd. De resultaten bevestigden de hypothese. Wanneer men beide 
risicoscenario's ontving, leidde dit tot hogere scores op de waargenomen vatbaarheid ten aanzien 
van zowel Chlamydia als ook van HIV. Dit effect van scenario-informatie op de waargenomen 
vatbaarheid werd gemedieerd door de voorstelbaarheid van de gebeurtenis. 
In de volgende hoofdstukken (Hoofdstuk S en 6) worden drie studies beschreven waarin de 
invloed van verschillende vormen van kansinformatie op risicopercepties in meer detail werden 
bestudeerd. In HoofdstukS komt een studie (Studie 4) naar cumulatieve kansinformatic aan de orde. 
Hierin werd de aanname onderzocht dat het benadrukken van de accumulatie van risicokansen in 
de tijd, de beoordeling van risico's - vooral bij kleine risicokansen - zou verbeteren (Holtgräve et 
al., 1995). Op basis van deze aanname was onze verwachting dat het verstrekken van cumulatieve 
kansinformatie over SOA infecties zou leiden tot hogere scores op waargenomen vatbaarheid dan 
wanneer alleen de eenmalige kansen of geen kansinformatie zouden worden gecommuniceerd. 
In twee studies kregen deelnemers cumulatieve en/of eenmalige kansinformatie over Chlamydia 
en HIV aangeboden. In Studie 4a werd de cumulatieve kansinformatie in woorden (verbaal) 
beschreven, in Studie 4b in getallen (numeriek). 
In tegenstelling tot de aannames en aanbevelingen uit de literatuur laten de resultaten 
uit beide studies zien dat - onafhankelijk van de presentatievorm - zowel eenmalige als ook 
cumulatieve kansinformatie er toe kan leiden dat men zich minder vatbaar voelt voor Chlamydia 
en ook een lagere intentie heeft om risicoreducerende maatregelen te nemen. Ten aanzien van 
HIV werd geen enkel effect gevonden. Deze resultaten laten zien dat aannames en aanbevelingen 
uit de wetenschappelijke literatuur, die in eerste instantie voor de hand lijken te liggen, in de 
praktijk tot onverwachte en ongewilde bij-effecten kunnen leiden. 
In studie 5 (Hoofdstuk 6) hebben we onderzocht of het effectiever is om risicopercepties 
aangaande SOA te verhogen door het gebruiken van gepersonaliseerde kansinformatie in plaats 
van algemene kansinformatie. In deze studie werd de kansinformatie gepresenteerd in de context 
van een breder opgezet gezondheidsinterventie programma. Het doel van deze via het internet 
aangeboden op-maat interventie was om risicopercepties positief te beïnvloeden, (het volhouden 
van) condoomgebruik te verhogen en het uitvoeren van een SOA test te bevorderen onder 
jong-volwassenen in beginnende heteroseksuele relaties. De interventie behandelde niet alleen 
risicopercepties, maar ook attitudes, eigen-effectiviteit en normatieve opvattingen gerelateerd 
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aan condoomgebruik en SOA testen. In een gecontroleerde proefopzet (randomized controlled 
trial, RCT) hebben we de effectiviteit van de interventie vergeleken met een groep die algemene 
(risico) informatie ontving in een niet op-maat gebrachte gezondheidsinterventie en met een 
controlegroep die geen informatie ontving. De resultaten lieten zien dat de op-maat interventie 
effectief was in het beïnvloeden van de waargenomen vatbaarheid voor SOA en de intenties 
aangaande SOA testen gemeten direct na de interventie. Ook was de interventie effectief in het 
significant reduceren van onveilige seks gedurende drie maanden na de interventie. Deze studie 
demonstreert dat een op-maat interventie, waarin gepersonaliseerde kansinformatie is verwerkt, 
niet alleen risicopercepties en intenties tot SOA testen beïnvloedt, maar ook een positieve invloed 
heeft op de aangegeven hoeveelheid condoomgebruik. 
Tot slot wordt in Hoofdstuk 7 een samenvatting en discussie van de belangrijkste 
resultaten uit de voorafgaande hoofdstukken gegeven. De soms verrassende effecten van de 
in deze studies gebruikte vormen van risico-informatie leverden nieuwe onderzoeksvragen op 
en interessante nieuwe inzichten over de omstandigheden waaronder op kans- en scenario-
informatie gebaseerde risicocommunicatie de waargenomen vatbaarheid ten aanzien van SOA 
beïnvloedt. Dit proefschrift laat zien dat risicopercepties aangaande HIV (lage kans, hoge ernst) 
erg moeilijk te beïnvloeden zijn, terwijl de beoordeling van Chlamydia (hoge kans, lage ernst) 
wel bevattelijk is voor verschillende vormen van risicocommunicatie. Scenario-informatie lijkt 
een effectief instrument te zijn om gevoelens van vatbaarheid te verhogen, hoewel die invloed 
afhangt van het soort risico en de voorstelbaarheid van de scenarioboodschap. Daarentegen 
moet algemene kansinformatie met beleid worden gecommuniceerd omdat het kan leiden tot 
onverwachte effecten. Tot slot lijkt een interventie op-maat, waarin gepersonaliseerde kans 
informatie is opgenomen, een effectieve en veelbelovende manier om gevoelens van vatbaarheid 
te verhogen en gezond gedrag te stimuleren. 
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Before starting her PhD research in 2003 at the Faculty of Health Sciences, Department 
of Health Education and Promotion, Maastricht University, she learned Spanish and Biological 
farming in Spain. 
Since January 2009, she has enthusiastically continued her scientific career as a postdoc 
researcher at the Faculty of Psychology and Neuroscience, Department of Work and Social 
Psychology, Maastricht University. 
DANK! 
Herman, Rob en Ree. 
Jullie hebben de gok gewaagd, en ik ook: 
een bioloog loslaten in een sociaal psychologisch moeras. 
Bedankt voor jullie vertrouwen, jullie wijsheden, en de vrijheid. 
Veel geschreeuw levert soms best goede wol. 
Collega's GVO, collega's Uns 5, assistenten, stagiaires, 
collega's daarbuiten en in't veld. 
Geen output zonder jullie input! 
Familie, vrienden, vriendinnen. 
Bedankt, thanks, danke, merci, gracias Sc shukran. 
Omdat het echte leven met jullie stukken leuker wordt. 
Ton. 
Voor je filosofische inbreng die ik steeds meer mis. 
A la prochaine! 
Sjoerd, Teeuwe, Onno. 
Omdat onze broeder (of zuster?)schap meer oplevert dan de som der delen. 
Tot slot lieve paps en lieve mams. 
Want zonder jullie steun en toeverlaat zou dit boekje überhaupt nooit zijn geschreven. 
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